
ابراهيم قاسمي

بسمه تعالي

گروه علوم دامي
كارشناسي ارشد

بيوشيمي تكميلي



توليد برخي بيومولكولها
تركيبات كربوهيدراتي و مشتقات آن•

گلوكز•
لاكتوز•
Cويتامين •
تركيبات ليپيدي و مشتقات آن•

اسيدهاي چرب و كلسترول•
ايكوزانوئيدها•
فسفوليپيدها و ليپوپروتئين هاتري گليسريد و •
اجسام كتوني•
و مشتقات اسيدهاي آمينه غيرضروريآمينه اسيدهاي •



اهميت گلوكز



سوبسترا براي لاكتوز



گلوكز خون حيوانات



گلوكز خون در گوساله
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گاو پرواري



ميلي مول به ميلي گرم





منشاء گلوكز



گليكوژنوليز
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تنظيم...



گليكوژنوليز...



گلوكونئوژنز
توليد گلوكز•
 برداشت لاكتات و•

گليسرول
 ٩٠بي غذايي •

 درصد كبد، كليه و
مقدار ناچيزي در 

روده
ي در گرسنگي طولان•

در كليه% ٦٠مدت 



گلوكونئوژنز
مداومدر نشخواركنندگان بطور گلوكونئوژنز •
٩٠%و گلوكونئوژنز  ١٠%گلوكز جذبي از روده باريك تامين كننده حدود •
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سوبسترا...



سوبسترا...





سوبسترا... 



سوبسترا... 



سوبسترا... 





گلوكونئوژنز...





تنظيم



توليد گليكوژن



تنظيم



توليد لاكتوز -٤



توليد لاكتوز



Cويتامين 





cساخت ويتامين 



نمك هاي صفراوي



تركيبات ليپيدي
اسيدهاي چرب•
تري گليسريد•
كلسترول•
ليپوپروتئين ها•
ايكوزانوئيدها•



ساخت اسيدهاي چرب



كمپلكس اسيد چرب سنتاز



سوبسترا

•Acetyl CoA
• Glucose (through pyruvate) 

in non ruminant
• Amino acids
• Acetate in ruminant

•Acetyl CoA carboxylase
• Rate-limiting reaction
• Acetyl CoA + HCO3- + ATP -

> malonyl CoA + ADP + Pi
• Biotin



سوبسترا....
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Glucose

Citrate lyase



سيترات لياز

•Absence of citrate lyase in 
ruminants means that little 
glucose carbons end up 
being used for FA synthesis
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NADPH



طويل سازي و غيراشباع سازي
• Cytosolic synthesis of fatty acid 

synthesis 
• Combining 8 two-carbon fragments 

(acetyl groups from acetyl CoA) to 
form a 16-carbon saturated fatty 
acid, palmitate.

• Chain elongation
• Endoplasmic reticulum uses malonyl

CoA
• Mitochondrial elongation uses 

acetyl CoA

• Desaturation
• In endoplasmic reticulum
• Desaturases for carbon 9, 6, 5 and 4.
• Double bonds cannot be added 

from C10 to omega end of the chain
41



ساخت تري گليسريد

42
Phospholipids (lecitine)

CDP-Ethanol amin
CDP-Choline



ساخت كلسترول
•Cholestrol is an indispensable for all cells (for plasma 

membranes, steroid hormones and vit. D) 

•Sources of CH
• (1) diet
• (2) endogenous (from acetyl-CoA)
• (3) re-absorbed from bile (enterohepatal circulation)



)مسير موالونات(ساخت كلسترول 
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ذخيره يا ترشح تري گليسريد

•Adipose tissue 
• TAG stored in cytosol

• Liver 
• Very little stored.
• Exported out of liver in VLDL

•Mammary glands
• Apocrine secretion



VLDL

• Liver form VLDLs from
• TAG (surplus of saccharides after 

replenishing the liver glycogen)
• remaining dietary TAGs CH, FFA
• de novo synthesized CH
• Chylomicrons contain apo B (B-48) 

that is synthesized in the intestine





VLDLمتابوليسم 

•VLDLs circulate 
and are - similarly 
to chylomicrons -
source of TAG for 
peripheral tissues 
(LPL), gradually 
transforming into 
IDL and LDL
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ليپوپروتئين ليپاز

Adipose, heart, and skeletal
muscle tissue, as well as in
lactating mammary glands

•Heart lipoprotein lipase has a 
low Km for triacylglycerol, 
about one tenth of that for 
the enzyme in adipose tissue

•During lactation, A similar 
redirection to the mammary 
gland occurs allowing uptake 
of lipoprotein triacylglycerol 
fatty acid for milk fat 
synthesis



LDL

• Representing a final 
stage in the catabolism of 
VLDL

• The main apolipoprotein
of LDL (β-lipoprotein) is 
apolipoprotein B (B-100)

•Approximately 30% of 
LDL is degraded in 
extrahepatic tissues and 
70% in the liver





HDL

•HDL is synthesized and 
secreted from both liver 
and Intestine

• Involved in VLDL and 
chylomicron metabolism

• Cholesterol transport

• The major apolipoproteins
of HDL (α-lipoprotein) are 
designated A



HDLمتابوليسم 
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LCAT





غلظت ليپوپروتئين ها



چربي خون حيوانات
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Measure Units Cow Horse Sheep Goat
Cholesterol mg/dL 70-200 75-150 52–76 80–130
Acetoacetate mg/dL 0-1.1
B-hydroxybutyrate mg/dL 1-9 0.67 5.73
NEFA mEq/L 0.03-0.52



ساخت چربي در پستان





)Preformed(اسيدهاي چرب شير 

• 40 to 60% of milk fatty 
acids come from blood

• Mostly from very low 
density lipoproteins 
(VLDL)

• Triglycerides in the VLDL 
are hydrolyzed in the 
mammary capillaries by 
lipoprotein lipase (LPL)

• Synthesized on the 
smooth endoplasmic 
reticulum and form 
small droplets



)DE NOVO SYNTHESIS(اسيدهاي چرب شير 
• Glucose is the carbon source for FA 

synthesis in non-ruminants

• In ruminants, the carbon sources used 
for FA synthesis are acetate and BHBA

• Fatty acids are built 2 carbons at a time 
and 16 carbon limit (short and medium 
chain fatty acids)

1-Acetyl CoA carboxylase
• Acetyl-CoA + HCO3- + ATP → malonyl-CoA + 

ADP + Pi
2-Fatty acid synthase

• Acetyl-CoA + 7 malonyl-CoA + 14 (NADPH + 
H+) → Palmitic acid (16 carbons) + 7 CO2 + 
14 NADP + 8 CoA + 6 H2O 

• Acylthioesterases cleave off the growing 
FA chain from the acyl carrier protein

• Occurs in the cytoplasm of the mammary 
epithelial cell

Acetyl-CoA + 7 Malonyl-
CoA + 14 NADPH2 are 
catalyzed by Fatty Acid 
Synthetase to yield = 

Palmitate + 7 CO2 + 14 
NADP + 8 CoA



سوبسترا در پستان









نشخواركنندگانسوبسترا در ....



سوبسترا در نشخواركنندگان....



گانسوبسترا در غيرنشخواركنند....





يكوزانوئيدهاا
• Signaling molecules (Prostaglandins, Thromboxanes, 

Leukotrienes, Lipoxins) made of polyunsaturated fatty 
acids with 20 carbon units in length

•As local (Paracrine) hormones functioning through G-
protein-linked receptors to elicit their biochemical 
effects

• In a variety of processes important in human health or 
disease
• Reproductive function
• Inflammation 
• Fever and pain
• The formation of blood clots 
• The regulation of blood pressure
• Gastric acid secretion
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•derived from the 
essential fatty acids 
linoleate and α-
linolenate

•Or directly from 
dietary arachidonate
and 
eicosapentaenoate

پيش ساز ايكوزانوئيدها



پروستاگلاندين ها
•Prostaglandins

• Five-carbon ring
• PGE: ether-soluble, and PGF, 

for: phosphate buffer–soluble
• Each group contains numerous 

subtypes
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PGانواع 
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Type Receptor Receptor type Function

PGI2 IP Gs

•vasodilation
•inhibit platelet aggregation
•bronchodilation

PGE2

EP1 Gq
•bronchoconstriction
•GI tract smooth muscle contraction

EP2 Gs

•bronchodilation
•GI tract smooth muscle relaxation
•vasodilation

EP3 Gi

•↓ gastric acid secretion
•↑ gastric mucus secretion
•uterus contraction (when pregnant)
•GI tract smooth muscle contraction
•lipolysis inhibition
•↑ autonomic neurotransmitters [12]

•↑ platelet response to their 
agonists [13] and ↑ atherothrombosis in 
vivo [14]

Unspecified •hyperalgesia[12]

•pyrogenic

PGF2α FP Gq
•uterus contraction
•bronchoconstriction



ترومباكسان ها
• Thromboxanes

• Six-membered ring
• Thromboxanes are synthesized 

in platelets and upon release 
cause vasoconstriction and 
platelet aggregation



لوكوترين ها
• Leukotrienes is synthesized in leukocytes, mast cells, 

platelets, and macrophages by the lipoxygenase 
pathway in response to both immunologic and 
nonimmunologic stimuli 
• Contain three conjugated double bonds
• anaphylactic shock (Overproduction of leukotrienes causes 

asthmatic attacks, hypersensitive to bee stings, penicillin)
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آراشيدونيك اسيد پيش ساز
•PG2, TX2 series 

(prostanoids) by the 
cyclooxygenase pathway
• Cyclooxygenase and 

peroxidase (prostaglandin H 
synthase PGHS)

• Aspirin, a nonsteroidal anti-
inflammatory drug (NSAID), 
inhibits cyclooxygenase

• Transcription of PGHS is 
completely inhibited by anti-
inflammatory corticosteroids.

• LT4 and LX4 series by the 
lipoxygenase pathway

cyclooxygenase 
pathway

lipoxygenase 
pathway



ازايكوزاپنتاانوئيك اسيد پيش س
•PG3, TX3 series 

(prostanoids) by the 
cyclooxygenase 
pathway
• inhibit the release of 

arachidonate from 
phospholipids and 
the formation of PG2 
and TX2

• LT4 and LX4 series 
by the lipoxygenase 
pathway



دوكوزاهگزاانوئيك اسيد
•Docosahexaenoic acid (DHA; ω3, 22:6), which is 

synthesized from α-linolenic acid or obtained directly 
from fish oils.

• Present in high concentrations in retina, cerebral cortex, 
testis, and sperm.

•DHA is particularly needed for development of the brain 
and retina

• In essential fatty acid deficiency, polyenoic acids of the 
ω9 family (Δ5,8,11-eicosatrienoic acid) replace or 
triene:tetraene ratio in plasma lipids increase



٣-اسيدهاي چرب امگا
•Maintaining the nervous system

•ALA is a precursor of EPA, which is tend not to 
promote inflammation.

• interferes with the conversion of LA to AA and blocks 
the formation of cytokines and blood levels of C-
reactive protein (CRP)
• have biologic effects that make them useful in preventing and 

managing chronic conditions such as type 2 diabetes, kidney 
disease, rheumatoid arthritis, high blood pressure, coronary 
heart disease, stroke, Alzheimer disease, alcoholism and 
certain types of cancer.
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اسيدهاي چرب ترانس
• Increased blood levels of LDL (bad cholesterol) and 

decreased HDL (good cholesterol)
• French fries, doughnuts, and cookies
• during hydrogenation, or “hardening,” of natural oils

• Improved health
• Dairy products and meat
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)Fat Mobilization(كاتابوليسم تري گليسريد 
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انتقال توسط آلبومين -١



كتوژنز و اجسام كتوني
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succinyl-CoA-acetoacetate CoA transferase

بديمصرف اجسام كتوني در بافت هاي غيرك



aaساخت 










