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Biotin

Imidazole ring with valeric acid side chain

C10H16N2O3S1

MW: 224.31 g/mol

8 optically isomers
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Biochemical function

•Pyruvate carboxylase

•Acetyl CoA carboxylase

•Propinyl coA carboxylase

•Methyl crotonyl coenzyme A carboxylase
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Oxalacetate Citrate

A CoA

Pyruvate Lactate

P-Enol-Pyruvate

Triose -P

Amino acids (esp. Alanine)

Glycogen stores
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Fructose -1,6-P

Triglycerid
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Glycerol
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(esp. Glutamic)
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Gluconeogenesis pathway

Pace maker
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Carboxylases

Gene 
expression

• Development

• Immunity

• Growth

• Metabolism

• Reproduction
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اُعجبنی القُلُب



28

تغذیه دقیق
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Transcriptional profiling of liver in riboflavin-
deficient chicken embryos explains impaired
lipid utilization, energy depletion, massive
hemorrhaging, and delayed feathering.

doi: 10.1186/s12864-018-4568-2.
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قطر لوله-1
های لایدیگیاخته-2
سازهای اسپرمضخامت اپیتلیوم لوله-3
رگ های خونی-4
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A B

مقطع بیضه خروس سنگین گروه کنترل
یومکاهش تعداد اسپرماتوگونی و واکوئل ها در اپیتل

در میلی گرم400مقطع بیضه خروس سنگین تیمار 
Eکیلوگرم ویتامین 
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The discovery of Se essentiality in early 1960s.

The role of free radicals as signalling molecules, understanding the role of nutrients in gene 

expression and maternal programming, tremendous progress in human and animal genome.

The discovery in 1973 that glutathione peroxidase is a selenoprotein.

Characterisation of main selenoproteins in nutrition and health in 2003.
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Elemental selenium

Inorganic selenium compounds

Organic selenium compounds
Se-Cys Se-Met

D

L
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Sodium Selenate Sodium Selenite
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pH↓ absorption↓
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Selenium acid > selenite > selenate > selenocysteine > methylated selenium compounds
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 Acute
 Sub-acute
 Chronic poisoning (alkali disease)

Ataxia
Diarrhoea
Death
Garlic odour
Hair loss 
Growth retardation



• Selenium dependent enzymes
Glutathione peroxidase
Deiodinases

• Other functions
Immune response
Complex with heavy metals (Cd, Hg & Ag)
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Self-preservation is the first law of nature
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ROOH + 2GSH

ROH + GSSG + H2O
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2GSH + NADP+

GSSG + NADPH + H+

G
R
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Other selenoproteins

I. Iodothyronine deiodinases
II. Selenophosphate synthetase-2
III. 15-kDa selenoprotein
IV. Selenoprotein H
V. Selenoprotein I
VI. Selenoprotein K
VII. Selenoprotein M
VIII. Selenoprotein N
IX. Selenoprotein O
X. Selenoprotein P
XI. Selenoprotein Pb
XII. Selenoprotein R
XIII. Selenoprotein S
XIV. Selenoprotein T
XV. Selenoprotein U
XVI. Selenoprotein W
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Selenoprotein location in chicken

72



25 known 
SelenoProteins/2 25 known 

SelenoProteins/2

• AO defence Cell proliferation
• DNA-repair systems Cell differentiation
• Transfer of genetic information Stability of cell membrane
• Stress protein synthesis Stability of intracellular milieu
• Proteosomal function Macromolecular turnover
• Neutralisation and removing toxic chemicals Stress 

response
• Tissue regeneration and wound healing Hormonal response
• Tumour suppression Immune response
• Cell death and cell replacement Thermoregulation
• Neuronal response

Antioxidant Defences
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Selenite
Water 

activity
Selenious

acid
=+
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Selenite Ascorbate
Metallic 

Se
=+ Not absorbed

Not assimilated
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Se-glycinates

Se-proteinates

Se-amino acids complexes
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The legal definition of Se-yeast is as follows:

Selenium yeast is a dried, non-viable yeast (Saccharomyces cerevisiae) cultivated in a fed-

batch fermentation which provides incremental amounts of cane molasses and selenium

salts in a manner which minimises the detrimental effects of selenium salts on the growth rate of

the yeast and allows for optimal incorporation of inorganic selenium into cellular organic

material. Residual inorganic selenium is eliminated in a rigorous washing process and must

not exceed 2% of the total selenium content in the final selenium yeast product (LII, 2015).
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Polyunsaturated fatty acids (PUFAs) in spermatozoa phospholipids, % (adapted from Surai, 2002). 
20:4n-6 = arachidonic acid; 22:4n-6 = docosatetraenoic acid; 22:5n-6 = docosapentaenoic acid; 22:6n = 3 docosahexaenoic acid.
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UVJ

GSH-Px GSH-Px
GSH-Px
GSH-Px
GSH-Px
GSH-Px
GSH-Px
GSH-Px
GSH-Px
GSH-Px
GSH-Px
GSH-Px
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Essential trace element

Cofactor in more than 300 enzymes

Required for the structural and functional integrity of over 2000

transcription factors and almost every signaling and metabolic pathway is

dependent on one or more zinc-requiring proteins

Cell growth and proliferation is strictly depend on zinc (immune system,

skin, reproductive system)

Gene expression

Appetite control

Protein, carbohydrate and fat metabolism

Antioxidant defense

No storage system for zinc
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Some studies showing the zinc requirement of broiler chickens
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Feed Ingredients Zinc content (mg/kg)

Corn 18

Soybean meal 40

Wheat 34

Wheat bran 100

Barley 30

Canola meal 71

Corn gluten 33

What does it means?

Natural Zn concentrations in feedstuffs are generally lower than 

the daily Zn requirement for broiler chickens leading to the 

necessity of dietary Zn supplementation.
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Effect of zinc sources on concentration of spermatozoa (cell number per ml of semen) at week 65 

(P<0.06, SE 113955511). 



94



95

SSTاسپرم در مانی عوامل موثر بر زنده

تاثیرعامل
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SSTاسپرم در مانی عوامل موثر بر زنده

تاثیرعامل
و کاهش تحرک اسپرمpHکاهش آنهیدرازکربنیک
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TFGβکاهش پاسخ ایمنی و جلوگیری از التهاب
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Mayer et al 2018
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Relative consumption of Cu, Fe, Zn, P, Mn and Ca during incubation
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Temporal transcriptome analysis of the chicken embryo yolk sac



122

Summary: 

• Differential uptake of yolk nutrients along incubation by the 
yolk sac tissue

• Uptake is dependent on environmental conditions (hatchery) 
and embryonic needs

• Yolk nutrients are digested along incubation by digestion 
enzymes produced by the yolk sac tissue.
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Overall Conclusion: 
The yolk sac is a multifunctional organ

• Functions as an intestine, as it produces digestive enzyme and express 
nutrient transporters

• Functions as a liver, as it produces and accumulates glycogen during the 
incubation period

• Functions as a gallbladder, as it produces bile
• Functions as the bone marrow in the synthesis of blood cells
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• In Ovo
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• In Ovo

• At the hatcher
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• In Ovo

• At the hatcher

• At transport
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• In Ovo

• At the hatcher

• At transport

• Hatching at the farm
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