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Antioxidants : compounds prevents formation or generation of free 
radicals.

Q/ What are free radicals ? Free radicals : molecules , atoms or ions with one or more unpaired 
electrons in its outer-shell.

HO* = Hydroxyl radical,O2* = Superoxide radical,ROO* = Peroxyl radical,NO2* = Nitrogen dioxide radical

-What are the sources of free radicals ?

1- Environmental contaminations .

2- Cigarate smoking and alcohol drinking .

3- Free radicals produced by metabolism process in human body .

4- Exposure to sun-light for along time as a source of uv .

5- Intake of expire foods .

6- Hard exercise . 
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Antioxidants exist in different forms :-

1- Vitamins : such as 

a- Vit. C ( Ascorbic acid ) :

-Very strong antioxidant and play important roles in human health due to : 

1- protect the immune system against the effect of free radicals generated in metabolism .

2- protect the body against pathogenic effect of microbial attacking the body such as bacteria and 
viruses .

3- Vit. C is important in collagen synthesis .

Proline -------= 4-hydroxy proline -------= collagen
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b- Vit. E ( α- Tocopherol ) :

Vit. E as antioxidant has important roles ( or benefits ) for human health in : 

1- protect the body against heart disease and other types of ( C.V.D ) . Vit. E prevents the adhesion of 
blood platelets to the arteries and increased blood flow rate.

2- prevent the oxidation of poly unsaturated fatty acid.

3- studies showed that diets rich in vit. E as antioxidant reduced the risk of certain type of cancer such 
as colon and breast cancer.
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c- Vit. A ( ß- carotene ) or Retinol :

Vit. A is very important benefit antioxidant for human health according to protection of the cell 
membrane from oxidative damage by free radicals generated from lipids peroxidation . 

2- Enzymes as antioxidant : There are several enzymes system include :

A- Superoxide dismutase ( SOD )

B- Catalase .

C- Glutathione peroxidase .

D- Glutathione reductase .
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These enzyme system play important roles in :

- Protect the body against the effect of free radicals generated from 
hydrogen peroxide and lipids peroxide .

-Protect the mitochondria and cytoplasm from the effect of free radicals.

3- Antioxidants as minerals : such as 

A- Selenium : Selenium as antioxidant play important roles in protect the body against heart disease. Selenium 
prevents the accumulation of free radicals on heart muscles which leads to myocardial infraction .

B- Zinc : Zinc as antioxidant is very effective in decreasing reactive oxygen species (ROS).

C- Manganese : Manganese is a powerful antioxidant that seeks out the free radicals in the human body and 
neutralizes these damaging particles .
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Q/ What are the Biological roles of Antioxidants in human body health ?

Q/ What are the healthy benefits of Antioxidant for human body ?

1- Antioxidants stimulate the immune system against some disease caused by microbials ( bacteria 
and viruses ) and help to produce of T- cell ( lymphocytes ) .

2- Antioxidants Protect the body against cardio vascular disease ( C.V.D ) such as atherosclerosis .

Antioxidants prevents the blood clots ( increase blood flow ) and prevents the adhesion of blood 
platelets to the arteries .

3- Antioxidants play important roles in protect the liver through activating the Detoxification enzymes .

4- Antioxidants helps to slow the growth rate of cancer cell . 
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5- Antioxidants acts as Anti-inflammatory agent .

6- Antioxidants helps to regulate metabolism process in human body .

7- Antioxidants reduced oxidative stress on the blood vessels .

8- Antioxidants lowers the risk of T2 D.M by protecting pancreatic B-cells to increasing insulin secretion 
and improving insulin resistance .

9- Antioxidants helps to increase the levels of Nitric oxide ( NO ) in serum ( NO increased elasticity of 
the arteries ) also Antioxidants prevents the conversion of NO to free radical ( NO2 * ) and prolonging 
its half-life .

10- Antioxidants helps to treat burns and wounds by preventing infections caused by microbial .
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11- Antioxidants  decreased Mental tensions which leads to C.V.D .

Mental tensions helps to secrete Adrenaline which stimulate the formation of blood clots .

12- Antioxidants effects on memory and concentration and helps to avoid of some brain disease like 
Alzheimer's diseases .

13- Antioxidants work on delayed appearance of signs of old age due to preventing Collagen damage 
by free radicals attacking .

14- Antioxidants protects skin against some disease like Vitiligo and albinism .

15- Antioxidants protects Ozone ( O3 ) layer by decreasing the effect of free radicals .   
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Classification of Antioxidants :

-Antioxidants are classified into Two broad divisions depending on whether they are soluble in water 
or lipids .

1- Water – soluble Antioxidants or Hydrophilic Antioxidants :  It reacts with oxidants in 
the cell cytosol and the blood plasma .

Examples :

- Ascorbic acid .

- Glutathione .

- Lipoic acid .

- Uric acid .
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2- Lipid – soluble Antioxidants or Hydrophobic Antioxidants : It protect 
cell membrane from lipid peroxidation .

Examples :

- Carotenes .

- ᵅ - Tocopherol  ( Vit. E )

- Ubiquinone ( Coenzyme )
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- All these Antioxidants compounds may be synthesized in the body or obtained from 

the diet . Antioxidants present in a wide range of concentration in the fluids and 

tissues such as glutathione or Ubiquinone mostly present with in cells , while other 

such as uric acid are more evently distributed . Uric acid as a circulating antioxidant 

provides about half of the total Antioxidant capacity of human serum .

The benefits of Free radicals :

1- Disposal of toxic substances .

2- Removal of bacteria and viruses .

3- Production or generation of energy .
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Q/ What are the effect of ?

A- Exposure for along time to Sun – light as a source of U.V .

B- U.V on Ozone layer .

( U.V) ية فوق البنفسجلالشعةالشمس وكمصدر الشعةلفترة طويلة ( تعرض الجسم ) ان التعرض -
ن سبباً في تحفيز مسرطن للجلد حيث ان االشعة فوق البنفسجية وبتراكيز معينة يمكن ان تكوتاثيرذات 

" . Skin Cancer" التفاعالت المنتجة للجذور الحرة في الجسم والمسببة لسرطان الجلد 

الى اوكسجين واصناف ( O3) وبتراكيز عالية قد تؤدي الى تكسير غاز األوزون U.Vان اشعة -
أخرى من الجذور الحرة ومن المهم بالذكر ان وجود بعض المركبات كملوثات غازية قد يؤدي 

Chloroالى تكسير جزيئة األوزون ومن هذه الملوثات هو المركب ( U.V) وبوجود  Fluoro carbon

.والذي مصدره هو المنظفات وغازات التبريد وغيرها من الملوثات للجو 
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ClFC → *Cl

*Cl  + O3  → ClO* + O2

O3  →  O2  + O

O  + ClO*  → Cl*  + O2

2O3 →  3O2
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Antioxidant and Reactive oxygen species ( ROS ) in the human body :

* The Reactive oxygen species ( ROS ) is a collective terms which includes both oxygen radicals and specific 
non-radicals that are oxidizing agent and/or quickly converted into radicals .

Radicals are less stable than non-radical species , although their reactivity is generally stronger .

* Reactive oxygen species cause damage to all major classes of macromolecules in cells. The phospholipids of 
plasma and organelle membrane are subject to lipid peroxidation .

A free radicals chain reactions initiated by removal of hydrogen from apoly unsaturated fatty acids by hydroxyl 
radical (*OH) . The resulting lipid radicals then react with O2 adiradical to form lipid peroxy radicals and lipid 
peroxide along with Malondialdehyde , which is water soluble and can be detected in blood . 

Non - RadicalRadicalType

Hydrogen peroxide H2O2

Hypochlorous HOCl

Ozone                          O3

Hypobromous HOBr

Superoxide O2*

Hydroxyl         *OH

Peroxyl RO2*

Alkoxyl RO*

Reactive oxygen species

( ROS ) 
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The Source of Reactive oxygen species( ROS ):there is two sources of ( ROS)

1- Endogenous source : Free radicals are produced continuously in all aerobic organism 
by the oxygen through the intracellular metabolism as the response to an external stimulus .  
ROS provided in the cells in many chambers and numerous enzymes, but the ROS greater 
source is electron transport chain in the mitochondria .

Generally ROS that endogenously are generated in the body via four different mechanism :

A- by the normal oxygen metabolism of nutrients .

B- Using oxidants by white blood cells to destroy parasites , bacteria and viruses such as 
superoxide , Nitric oxide and hydrogen peroxide .

C- Other called peroxisomes which are cellular compounds generate hydrogen peroxide 
through the degradation of fatty acid and others molecules .
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2- Exogenous sources of ( ROS ) : included :

A- Smoking of cigarette : cigarette smoking contains several reactive oxygen species , and 
organic elements included nitric oxide and superoxide  . Also cigarette inhalation into lung can 
stimulate some  endogenous mechanisms included aggregation of neutrophils and macrophage 
which in the further will elevate the oxidant damage .

B- Ozone exposure : ozone is tipically found in the stratosphere zone of atmosphere and is 
toxic and unstable gas , ozone layer absorbed ultraviolet radiation and prevented from 
reaching to the surface of the earth .

When Ozone depleted the Ultraviolet radiation and will arrive at earth little amount of 
ultraviolet radiation are necessary for the generation of Vit. D but the increased exposure will 
result in oxidative stress by producing free radicals .

C- Hypoxia : the term hypoxia is characterized as a state of oxygenation that is below the 
norm for aparticular tissue , this leads to higher production of ROS .
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D- Heavy metal ions : an ions of heavy metals include iron, arsenic, mercury , cadmium, lead, nickel and 

copper . They can consist of the production of ROS and result in cellular injury by enzyme activates depletion 

during lipoperoxidation and reaction with nuclear proteins .

-Malond dialdehyde ( MDA ) :

* MDA is naturally occurring product of lipid peroxidation .

* MDA is one of the most marker most frequently used to indicate the levels of lipid peroxidation , in the 

field of excise and has been usually as a biomarker of oxidative stress .



Dr.Wajeeh Biological Antioxidants             Lec.3

* MDA is found in plasma at a very low levels bound to protein in the normal 
state but increased in the pathological cases .

* MDA is not toxic but combined to bases od DNA lead to formation series of 
products as deoxyadenosine , deoxycytidine and deoxyguanosine and also it 
targets of nucleotides enzymes of excision repair which may be major 
endogenous DNA adduct which contributes significantly in the tumor .

* MDA levels in serum human body is the best indicator of lipid peroxidation 
and overall oxidative stress .
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The monitoring of MDA levels in different biological systems can be 
used as an important indicator of lipid peroxidation both in-vitro and 
in-vivo for various health disorders .

The endogenous formation of MDA during the intracellular oxidative 
stress and its reaction with DNA forms MDA-DNA adducts which 
makes it an important biomarker of endogenous DNA damage . 
Determination of MDA in blood plasma or tissue homogenates is on 
of the useful methods to predict the oxidative stress . 
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- In this lecture we will lookout lipid peroxidation, the mechanism of 
action of Antioxide and also we will look at other types of Antioxidants .

Lipid peroxidation : lipid peroxidation is the oxidative degradation of lipids . It’s the process in which free radicals steal 

electrons from the lipids in cell membrane resulting in cell damage . This process proceeds by a free radical chain reaction 

mechanism . It most often affects poly unsaturated fatty acids . Because they contain multiple double bonds in between which 

lie methylene bridges ( -CH2- ) that posses especially reactive hydrogen atoms . As with my radical reaction . The reaction 

consist of three major steps : initiation , propagation and termination . The chemical product of this oxidation are known as 

lipid oxidation products . ( LOPs ) .

-* Mechanism of lipid peroxidation :The mechanism of lipid peroxidation includes three different stage :

1- Initiation .

2- Propagation .

3- Termination .
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The mechanism of lipid peroxidation 



Dr.Wajeeh Biological Antioxidants             Lec.4

•Antioxidant compounds and their Antioxidant mechanism :

Antioxidant compounds act through several chemical mechanism 

1- Hydrogen atom transfere ( HAT ) .

2- Single electron transfere ( SET ) .

3- The ability to chelate transition metals .

-Now we will look at another new type of antioxidants such as :

* URIC ACID : uric acid is the best circulating Antioxidant in human blood and also the highest concentration 

antioxidant in human blood . Uric acid is an antioxidant oxypurine produced from xanthene by the enzyme 

xanthene oxidase , and is an intermediate product of purine metabolism during the process of purine disorder : 
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Uric acid related risk of Gout at high levels ( 415 – 530 ϻmol/L ) . Uric acids antioxidant action with in normal 

physiological levels as high as  ( 285 ϻmol/L ) .

CoQ10 or Ubiquinone :

CoQ10 has been the focus of scientific study for years and has become one of the most popular dietary supplements . 

CoQ10 plays a crucial role in producing energy in cells . CoQ10 acts as a powerful antioxidant, meaning that it helps 

neutralize cell-damage molecules or free radicals . 

In short ( as abstract ) we include the most important private scientific observation about the CoQ10 as Antioxidant as 

follows:

1- CoQ10 is very strong lipid-soluble antioxidant .

2- It creates via complex reactions inside the body from Tyrosine and required eight vitamins and many enzymes , so 

any deficiency in the number of vitamins or enzymes will hander its synthesis , therefor , it is created in small 

quantities inside the body and its levels decreased with age .  
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3- the levels of CoQ10 is lower in people with chronic disease such as heart disease , Diabetes ,Alzheimer and asthma .

4- CoQ10 play important roles in stimulating the immune system against disease caused by microbiales .

5- CoQ10 protect the body Cardio vascular disease such as Congestive heart failure and cardiomyopathy .also it prevents the oxidation of 

LDL . And acts as a hypochlestrolemic drag .

6- CoQ10 as a strong antioxidant work on delayed appearance of signs of old age .

7- CoQ10 as a strong antioxidant help to slow the growth rate of cancer cell .

8- CoQ10 as a strong antioxidant play important roles in Histamine resistance in patients with Asthma .

9- CoQ10 acts as a source of energy ( production of energy ) in metabolism process in human body .

10- CoQ10 as a strong antioxidant play a role in Diabetes chemotherapy . 
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Network super Antioxidants :

1- The network super antioxidants that work together and synergistically to enhance the effect of one another .

2- The network super antioxidants include five type of Antioxidants : Vit. C , Vit. E , CoQ10 , Lipoic acid .

3- The network super antioxidants plays an important vital role in reducing the impact of some chronic disease 

such as : Cardio vascular disease , Diabetes , Alzheimer disease , Asthma .
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- Antioxidants in Medicinal plants :

Flavonoids are water-soluble organic pigments ( poly phenols compounds ) produced by a secondary metabolism 

of plants and protect the plants from the effect of U.V and parasites .

Most of flavonoids are shown to have antioxidant activity , free radicals scavenging capacity , Coronary heart 

disease prevention , hepatoprotective , Anti-inflammatory and anti-cancer activities , while some flavonoids 

exhibit potential antiviral activities . Flavonoids have ability to induce human protective enzyme system . The 

number of studies have suggested protective effect of flavonoids against many infections ( bacterial , and viral 

disease ) . And degenerative disease such as C.V.D and cancer and other age-related diseases . Flavonoids posses 

many biochemical properties but the best described property of almost every group of flavonoids is their capacity 

to act as antioxidant . The configuration , substitution and total number of hydroxyl group substitutially influence 

several mechanism of antioxidant activity such as radical scavenging and metal ion chelation ability . The ( B ) -
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-The ( B ) ring hydroxyl configuration is most significant determinant of scavenging of “ ROS “ and “ RNS “ 

because it donates hydrogen and an electron to hydroxyl , peroxyl and peroxynitrite radicals , stabilizing them 

and giving rise to a relatively stable flavonoids radicals .

Mechanism of Antioxidant Flavonoids action includes :

1- Suppression of “ ROS “ formation either by inhibition of enzymes or by chelating trace elements involved in 

free radical generation .

2- Scavenging “ ROS “ .

3- Upregulation or protection  of antioxidant defenses .
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Chemistry of Flavonoids : chemically flavonoids consist of two benzene ring (A) and (B) linked via a 
hetrocyclic pyrane ring ( C ) .

* We will discuss some of the flavonoids antioxidants and their biological and therapeutic activities in 
human body :

1- Quercetin :

A- Quercetin is very strong antioxidant flavonoids and more stronger than Vit. C . Flavonoids are one of the most 

important and common supplements also flavonoids are found in Apples and Garlic .
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B- Quercetin as antioxidant play important roles in C.V.D by preventing the adhesion of blood platelets to the arteries 

and prevents blood clots resulting from mental tensions due to increasing in Adrnaline levels in human body .

2- Rutin :

1- Rutin as flavonoids is stronger antioxidant found in radish and apricot .

2- Rutin prevents occurrence of blood clots by inhibiting the activity of the protein disulfide isomerase ( PDI ) 

produced by the platelets during the process of the formation of cardiovascular clots .  
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3- Hesperetin : is very important antioxidant compound and have two biological functions in human body :

1- Reducing of plasma cholesterol by regulating LDL receptors gene .

2- Effect on specific liver function related to lipid handing .
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4- Naringenin : Naringenin has the same biological roles of Hesperetin compound as a Hypocholestrolemic

effect and in liver function and both Naringenin and Hesperetin classified citrus flavonoids .

5- Epicatechin : found in cocoa , tea and Grapes :

1-Epicatechin is a strong antioxidant .

2- Epicatechin improved heart healthy by :

A- reducing lipids peroxidation .
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B- Inhibiting platelets aggregation .

C- Regulating nitric oxide .

6- Chalcon : Chalcon is very strong antioxidant and demonstrate a wide rang of biological activities such as :

1- Anti-diabetic .

2- Anti-inflammatory .

3- Anti-parasites .
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-* Medicinal plants rich in Flavonoids contents :

1- Aloevera .

2- Azadirachta indica .

3- Cannabis sativa .

4- Citrus medica .

5- Prosopis farcte .
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- Anthocyanidins: are a strong botanical antioxidant . Anthocyanidin are water-soluble flavonoid pigments found in red and 

purplish vegetables and fruits . 

What are the health promoting benefits of anthocyanidins ?

Anthocyanidins as a strong antioxidant have been found to be very effective for avariety of health conditions such as :

1- Anthocyanidins is very strong antioxidant and reduced oxidative stress on the blood vessels .

2- Anthocyanidins prevents atherosclerosis in large blood vessels .
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-3- Anthocyanidin have the ability to inhibits cyclooxygenase . Cyclooxygenase are the key pro-inflammatory enzymes that are involved in 

arachidonic acid metabolism .

4- Epidemiological studies suggest that increased consumption of anthocyanidins lower the risk of T2DM according to its astrong and anti-

inflammatory activities . Anthocyanidins may lower blood glucose by :

A- Improving insulin resistance .

B- Protecting pancreatic ß-cells to increasing insulin secreation .

C- Reducing digestion of glucose ( sugar ) in small intestine .

D- Dietary antioxidant including anthocyanidin protect pancreatic ß-cells from glucose induced oxidative stress .
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5- In herbal medicine anthocyanins have been used to treat a number of conditions including high blood pressure and Urinary tract infections

6- Anthocyanins play important biological role as anti-viral , antiparasites and antibacterial .

7- Anthocyanins may aid in prevention of breast cancer , due to the effect of phenolic compounds which play important roles to inhibit the 

proliferation ( growth ) of cancer breast .

* We will look at some of Anthocyanins as antioxidant and their biological and therapeutic activities in human body :
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1- Malvidine

A- Malvidine is a water-soluble phytopigments and showed a various pharmacological activities .

B- Malvidine is cytotoxic to human leukemia cells , malvidine stopped the cell cycle in the growth phase and induced apoptosis . At a 

concentration of 40 ppm the growth of leukemia cells was halved .

The invitro study used malvidine extracted from black rice , it is not know if malvidine have the some protective action in human .
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2- Delphinidin :

A- Very strong antioxidant phytopigments .

B- Delphinidin (  isolated from Punica granatum L ) play a biological role in treatment of a human rheumatoid arthritis due to the ability of 

Delphinidin to inhibit the Histone acetyl transferase ( HAT ) activities .

C- Delphinidin has the ability to prevent the oxidation of  LDL to protect the body against Cardio vascular diseases ( C.V.D ) .

D- Delphinidin play important roles activation most enzymes in metabolism process in human body .
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3- Peonidin :

1- Peonidin is highly water-soluble pigment and easily degraded by hydrolysis .

2- Peonidin is very strong antioxidant compound and has various biological activities in human body such as :

A- studies were performed showed that Peonidin has Anti-bacterial activity . Peonidin has the ability to inhibit the growth of intestinal 

pathogens of staphylococcus aureus and salmonella typhimurium , due to the determination of minimum inhibition concentration ( MIC ) .

B- Many experimental studies have showed the anti-inflammatory activity of Peonidin by inhibiting the production of pro-inflammatory 

cytokins .

C- Recently , much attention has been focused on the potential scavenging activity of Peonidin

against reactive oxygen species ( ROS ) and Reactive nitrogen species ( RNS ) .

D- A recent study of young and middle- aged women showed a high intake of Peonidin

Decreased the risk of Myocardial infraction ( MI) .
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- Coumarins as antioxidants : Coumarins are organic compounds ( Heterocyclic molecule ) belonged to benzo-

pyron class and found in many herbs vegetables and fruits  . 

*Coumarine as antioxidant have a different health benefits in human body due to its various biological activities 

such as : 

1- Coumarins are heterocyclic molecules that have been associated with beneficial effects in human health such as reducing the risk of 

cancer , Diabetes , Cardiovascular and brain disease. These all previous effects are thought to be related to the radical scavenging effect , due 

the antioxidant activities .
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2- Coumarins are also known for its lipid – lowering activity with moderate Triglyceride – lowering activity , further more hydroxyl 

coumarins are considered as potent antioxidant and scavenge reactive oxygen species therapy it can prevent free radical injury in the human 

body .

3- Coumarins as antioxidant can be used not only to treat cancer but also to treat the side effects caused by radiotherapy .

4- Coumarins as antioxidant have Anti – tumor activities at different stage of cancer through various mechanism such as blocking cell cycle , 

modulating estrogen receptors .
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•We will look at many different coumarin compound and study its biological Antioxidant activities :

1- Linalool :

A- Linalool is a coumarin compound found in the cannabis plant otherwise known as aterpene .

B- Linalool as antioxidant have therapeutic properties in delaying the onest of Alzheimer's disease .

C- Linalool exhibited an anti – cancer effect via cancer – specific oxidative stress and this agent has potential for application in colon cancer 

therapy . Linalool promo apoptosis ( cell death ) of the cancer cells .
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2- Myrcene :

A- Myrcene is one of the most important antioxidant coumarin compound and have different biological roles in human body .

B- Myrcene as antioxidant has potential Anti – inflammatory effects , Myrcene improve inflammatory of lungs and skin .

C- Myrcene with antioxidant roles has Anti mutagenic effect .
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3- Ellagic acid :

A- Ellagic acid is a poly phenol antioxidant compound ( Coumarin derivative ) found in awide variety of fruits and vegetables . 

B- Ellagic acid is known for its antioxidant properties . That means it removes toxins from your body and protects against harmful molecules 

know as free radicals. Plant also produce this antioxidant compound as a defense mechanism against infection and pests .

C- Ellagic acid as antioxidant also have anticancer activity . Research suggests that ellagic acid slows the growth of tumor cells and binds 

with cancer molecules to make them inactive .

D- Ellagic acid has hepatoprotective influence .

E- Ellagic acid has Neuroprotective effect .
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4- Scopoletin :

A- Scopoletin is acoumarin . It found in the root of plants in the genus scopolia such as scopolia japonica . Scopoletin has a role as 

antioxidant .

B- Scopoletin was isolated from sinomonium acutum and studies using for experimental models designed to assess antioxidant properties , 

the result indicated that scopoletin is responsible for the superoxide anion scavenging activity scopoletin extracted from sinomonium acutum

play important role preventing cell-damage by superoxide anion .

C- Scopoletin play important role in regulating of hormones secretion 

such as regulates the hormone serotonin .
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-Tannins as antioxidants : Tannins are any phenolic compounds of sufficiently high molecular weight containing 

sufficient hydroxyls and other suitable group ( i.e carboxyls ) to form effectively complexes with protein and other macro molecules . 

Tannins are phenolic compounds that precipitate proteins .

Tannins can complex with :

- Proteins .

- Minerals .

- Starch .

- Cellulose .

Tannins occur normally in the roots , wood , bark , leaves and fruits ; Oak , Eucalyptus , punica granatum . Tannins are extracted with ( 70% 

aceton + 30% water ) Aceton inhibits tannin – protein interaction , therefor Aceton solution is more effective than ( 4% Lead or copper 

acelate ) in extracting of Tannins .
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Tannins have many medical applications especially as Antioxidant compounds such as :*

1- The Anti carcinogenic and Anti mutagenic potential of Tannins may be related to their antioxidant property , which important in protecting 

cellular oxidative damage , including lipid peroxidation .

2- Tannins as Anti-diarrhea : Tannins precipitate proteins and create a dielectric layer to isolate the microbes that cause diarrhea .

3- Tannins as Anti-dote : Tannins prevents poisoning by some heavy toxic elements such as mercury , lead and cadmium . Tannins 

complexed with a heavy metals and converted them to inactive form , preventing them to absorb by small intestine  .

4- Tannins as antioxidant prevents infections caused by burns and wounds due to precipitating proteins and create a dielectric layer to isolate 

microbes and bacteria caused infections .
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We will study some Tannins compounds according to its biological  and Antioxidant activity such as  :

1- Epicatechin :

A- Epicatechin as astrong antioxidant has insulin memic action . Epicatechin as antioxidant 

prevents infections that get in the alpha pancreatic cells .

B- Epicatechin as antioxidant prevents lipid peroxidation and inhibit platelets aggregation

. Therefor Epicatechin play important roles in improving heart disease .

2- Protocatechuic acid :

A- Protocatechuic acid as astrong antioxidant has Anti-inflammatory agent .

B- Protocatechuic acid as antioxidant have a hepatoprotective activity .

C- Protocatechuic acid as antioxidant has Anti-hyperlipidimic effect . 
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3- Gentistic acid :

A- Gentistic acid as antioxidant has anti-bacterial activity .

B- Gentistic acid as antioxidant play important role in protecting cellular oxidative damage .

4- Gallic acid :

A- Gallic acid as astrong antioxidant and helps to protect our cells against oxidative damage.

B- Gallic acid as antioxidant found to show cytotoxicity against cancer cells, with out harming

healthy cells .
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5- Ferulic acid : 

Ferulic acid as antioxidant have many health benefits such as :

A- Ferulic acid is most often found in anti-aging skin , where it is believed to neutralize 

free radicals that damage and age cells .

B- Ferulic acid can prevent or treat high blood pressure , diabetes and other diseases

influenced by oxidative stress .
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Glycosides as antioxidants : Glycosides are a certain molecules in which a sugar part ( Glycon ) is bound to non-

sugar part( Aglycon )

Sugar group is bounded through its anomeric carbon to non-sugar group via an O-glycosidic bond or an S-glycosidic bond ( thioglycosides ) 

or an N-glycosidic bond ( glycosylamines ).

The glycon and aglycon portions can be chemically separated by hydrolysis in the presence of acids . There are also numerous enzymes that 

can form and break glycosidic bond , the most important cleavage enzymes are the glycosidic hydrolase .
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The biological activity of different classes of Glycosides as antioxidant :*

Glycosides are classified according to chemical nature of the aglycon for purpose of biochemistry and pharmacology .

We will look at the roles ( biological activity ) of different class of glycosides in human body : 

1- Glycoside include alcoholic glycosides as antioxidant has different important biological roles in human body .

For example : ( Salicin ) :

1- Salicin is found in the genus Salix .

2- Salicin is converted in the body into salicylic acid which is closely related to

aspirin and has analgesic and Antipyretic effect.

3- Salicin has a strong anti-inflammatory effect .
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2- Glycosides includes phenolic glycosides ( The aglycon is a simple phenolic structure ): For example ( Arbutin )

A- Arbutin has a good biological activity as skin lightener or skin whitening .

B- Arbutin can reduce the formation of melanin through inhibiting the activity

of the enzyme Tyrosinase which can generate melanin .

3- Glycoside as Thioglycosides : an example for the thioglycosides is the compound  : ( Sinigrin )

1- Sinigrin has Anti-microbiales activity especially Anti-fungal and Anti-bacterial activity .

2- Sinigrin has Anti-inflammatory effect.
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Alkaloids as antioxidants : chemical compounds that contain basic nitrogen atoms and may also contain oxygen , 

sulfur and more rarely other elements such as chlorine , bromine and phosphorus , and have a wide range of pharmacological activities .

The benefits of Alkaloids :

1- Healthy benefits according to its pharmacological activities .

2- Source of proteins .

3- Plant protection .

4- regulating of plant metabolism process .

5- regulating of lipids and glucose metabolism in human body .

* We will look at a various biological activities of Alkaloid compounds according to their Antioxidant properties such 

as :
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1- Quinoline .

A – Quinoline is very strong antioxidant alkaloid .

B – Quinoline possesses a great antibiotic activities against gram-positive and

gram-negative pathogenic bacteria .

C- It acts as Antimalarial agent .

2 – Higenamine :

A - As a strong antioxidant , Higenamine play important roles in controlling oxidative stress state by reducing reactive oxygen species (ROS) during 

different reaction mechanism as electron transferee ( ET ) , proton transferee ( PT )

and hydrogen atom transferee (HAT) . Higenamine prevents the accumulation of 

free radicals by neutralized them and converted them to inactive species  .

B- Higenamine acts as detoxifying agents .

C- Higenamine due to its Antioxidant properties acts as Anti-inflammation factor in

human body .
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3- Caffeine :

A- Caffeine is defined as drug because it stimulate the central nervous , causing

increased alertness .

B- Caffeine gives most people temporary energy boost and elevates mood .

C- Caffeine found in tea & coffee .

4- Endol-3-carbinol :

A – A strong antioxidant , protecting the DNA and other cell structures against

free radicals .

B – Stimulate of Detoxifying enzymes .

C- Protect the body against carcinogenic effect of pesticides and other toxin .
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The vital importance of food antioxidant in the function of the immune 

system : Antioxidant play important biological roles in the immune system action. Antioxidant specially food antioxidants has 

a healthy benefits in stimulating the physiological functions of the immune system .

1- Vit. C ( Ascorbic acid) :

a- Vit. C  play importance biological role in protecting and stimulating the immune system against oxidative damage caused by free radicals.

b- Vit. C  stimulates the immune system by protecting the phagocytic and lymphocytes against attacking by free radicals.

C- Vit. C participates in the production of phagocytes and lymphocytes cells.
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2- Vit . A ( B-Carotene or Retinol ) : the role of Vit. A in the immune system :.

A – Vit. A is known as an anti inflammation vitamin because of its critical role in enhancing immune function .

B – studies have shown that Vit A is involved in the synthesis of immunoglobulin and has an important influence on humoral immunity.

C- Vit. A play important action in regulation of B-cell activity. B-cell play essential regulatory role in various immunopathological 

processes. ( B-cell or B-lymphocyte) .

3 – Zinc as Antioxidant :

Zinc(Zn) as Antioxidant minerals have a role in immune system action:

A - Zn as mineral antioxidant play important role in activating the lymphocytes and phagocytes.
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B- Zn as antioxidant play important roles on controlling and regulating of immune responses .

C- Zn as mineral antioxidant have an important roles in the formation of the protein that helps to production of lymphocytes in human body .

4- Selenium ( Selenium ) :

A – Selenium as mineral antioxidant play a good roles in stimulating the activity of immune system in patient with Autoimmune diseases .

B – Selenium as mineral antioxidant play important role in enhancing the immune system due to lowering oxidative stress in the body which 

reduces inflammation and enhance immunity .

C- Studies have demonstrated that increased blood levels of selenium are associated with enhanced immune responses  .
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