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Lec.1/ prepartion of standard solution

Biochemistry / is a branch of natural sciences concerned the study of chemical processes within   living organisms. 
Standard solution/  is a solution containing  known concentration of an element or a substance. A known mass of solute is dissolved to make a specific volume.
1-Solid solution
	A-Percentage method
1-W/V%(Weight to volume Percentage )/number of grams of solute dissolved in 100 ml of solution.
W/V%=  x100
W: Weight of solute (g).
V:volume of solution (ml).
Exp:prepare 100 ml of 1% Na2CO3.
W/V%=  x100
1=  x100
Wt=1 gm
-take 1 gm of Na2CO3 and dissolved in H2O and dilute to 100 ml.
B-Molarity:the number of molecular weight of solute present in 1L of solution.
M =  X 
       
W: Weight of solute (g).
M.wt:molecular weight of solute.
Vml: volume of solution(ml).
Exp/ prepare 250 ml of 0.1 M  of Na2CO3.
Atomic weight for Na=23 , C=12 ,O= 16
M.wt=2x23+1x12+3x16=106
M =  X 

0.1=  X 

W=2.65 gm
C- Normality :the number of  equivalent weight of solute present in 1L of solution.
N=   X 
		
N :normality
       
W: Weight of solute (g).
eq.wt: equivalent weight of solute
Vml: volume of solution(ml).
Exp/ prepare 250 ml of 0.1N  of Na2CO3.
Atomic weight for Na=23 , C=12 ,O= 16.
N=   X 
0.1 =   X 
W=1.323 gm
eq.wt= =  =53
	D-Formality :the number of  formula weight of solute present in 1L of solution.
F=   X 
F :formality. 
       
W: Weight of solute (g).
g.f.wt:  formula weight of solute.
Vml: volume of solution(ml).
Exp/ prepare 0.2 F of Na2CO3 .in 100 ml.
g.f.wt= =  =53
F=   X 
0.2 =   X 
W= 1.06 gm
2- liquid solution.
1/ N= 

2/ N1 X V1 = N2 X V2 ( Dilution law).
Exp / prepare 25 ml of 0.1 N of HCL from HCLconc. With sp.g = 1.18 , 36%
A.W for H =1 , CL =35.5
N= 

N = 
N = 11.6
Conc.                         Dilu.
 N1 X V1 = N2 X V2
 11.6 X V1 = 0.1 X 25
V1 = 0.2 ml  dilute to 25 ml.
g.eq.wt for HCL=(1X1+1X35.5)=36.5
HCL = = 36.5
Notes
   g.eq.wt  For H2SO4= 
g.eq.wt  For H3PO4= 

المحاضرة الثانية / الدم
Lec. 2(The blood)
The blood : it is tissue which circulates in a closed system of blood vessels.
-it consists of solid elements , red and white blood cells (W.B.C) and a platelets.
Functions of blood
1-respiration: transport of O2 from the lungs to the tissues and CO2 from tissues to the lungs.
2-nutrition:transport of absorbed food materials.
3-excretion: transport of metabolic wastes to the kidney, lungs , skin and intestine for removal.
4-maintenance of normal acid-base balance in the body.
5-regulation of water balance.
6-regulation of body temperature.
7-defense against infections by the W.B.C and antibodies.
8-transport of hormones for regulation metabolism.
Chemical structure of blood .
1-water (75-80%)
2-protein (20%) such as hemoglobin , fibrinogen , albumin and globuline.
3-carbohydrates (0.1%) such as glucose.
4-lipids (1-2%) such as fats , cholesterol  and phospholipids.
5-inorganic salts (2%) such as Na+,K+,Ca+2 ,Fe+2…..etc) and ( CL-,SO4-2,PO4-3,HCO3-………….etc).
6-metabolic products (0.5%) such as CO2,urea,uric acid ,creatinine ,NH3……etc).
7-enzymes such as catalase ,amylase ,maltase ,lipase ,GOT and GPT.
8-Antibodies.
The clotting of blood occurs in a three stage.
1-libration of thromboplastin from the platelets.
2-conversion of prothrombin to thrombin in the presence of thromboplastin and Ca+2.
3-changing of fibrinogen to fibrin (clot.) by the action of thrombine.
Prothrombin  → thrombin
Fibrinogen   →  fibrin                                                                                    

Serum and plasma
Serum / is the liquid which is separated from the blood when the blood is allowed to clotting.
Plasma/ is the liquid which is separated from the blood when the blood is  prevented from clotting.
Anticoagulants/it is a chemical substance which added in certain percent to prevent blood from clotting.
[image: https://upload.wikimedia.org/wikipedia/commons/thumb/5/5a/Krew_Frakcjonowana.jpg/800px-Krew_Frakcjonowana.jpg]
		
Human blood fractioned by centrifugation: Plasma (upper, yellow layer), buffy coat (middle, thin white layer) and erythrocyte layer (bottom, red layer) can be seen.
	Composition of blood

1-solid elements
A-R.B.C (Red-Blood-Cell) = ( 3.8 – 7 ) x 106 c/ml of blood for males.
R.B.C (Red-Blood-Cell) = ( 3.6 –6) x 106 c/ml of blood for female.
B-White blood cell (W.B.C) = (6 -10) X 103 c/ml of blood.
C-Platelets = (2.2 – 3) x 105 c/ml.
2-plasma:which contains protein (albumin , globuline , fibrinogen ,bilirubin , cholesterol ,enzymes such as amylase , lipase , phosphatase ,electrolytes such as Ca+2 ,Na+,k+ ,Mg+2,Cl-,PO4-3 ,HCO3- ,hormones and vitamins.
Characterization of normal blood
1-packed cell volume (P.C.V)
Normal P.C.V for male = 45% of blood.
Normal P.C.V for female = 41% of blood.
2-specific gravity (sp.g)
Sp.g of whole blood = 1.054 – 1.060
Sp.g of  plasma = 1.024– 1.025
3-viscosity : viscosity of blood is about 4.5 times of water.
4-volume of blood.
1-whole blood = ( 2500 – 3200 ml / m2 ) of body surface.
2-plasma = ( 1300 – 1800 ml/m2) of body surface.
PH of blood = ( 7.3 – 7.5 ) weak basic.
Name of A,C                               Made of action                          quantity of blood(mg/ml)
1-sodium citrate                          precipitation of Ca+2                3.5 mg/ml
 2- E.D.T.A                                 chelating of Ca+2                     10-20 mg/ml                           
3-NaF                                          	enzymes inhibitor                      20 mg/ml
4-oxalate (Na+,K+,NH4+,Li+)               precipitation of Ca+2     2 – 3 mg/ml                  
  5-heparin                                Inhibits formation of thrombin     0.2 mg/ml              
   
المحاضرة الثالثة / البول
Lec. 3(urine)
Urine / a liquid that is excreted by the kidney and collected by the urinary bladder then take out by the urethra.
Urine volume in adult = ( 1200 – 1500 ml / day ).
Urine volume in children = (300 – 1500 ml / day ).
Factors affect on the excreted urine
1-amount of solute must be excreted.
2-loss of fluids in the sweating and respiration.
3-cardial and renal states.
4-hormonal influence.
5-amount of fluids in take to the body.
Clinical significance of urine.
1-polyuria : refers to avoid large amount of urine by the kidney ( 2500 ml/day).
2-oliguria: refers to avoid  a little amount of urine by the kidney ( 100 - 500  ml/day).
3-anuria: refers to avoid less than (100 ml/day).

Types of urine specimens

1-radom sample.
2-fasting sample.
3-timed specimen.
4-24 hours sample.
5-catheter sample.
6-bacteriological sample.
[image: https://upload.wikimedia.org/wikipedia/commons/thumb/a/ad/Weewee.JPG/320px-Weewee.JPG]
Sample of human urine

Urine formation in three steps 
1-glomerular filtration.
2-tubular secretion.
3-tubular reabsorotion.
Urine preservation:
For some test chemical urine sample preservatives must be added to avoid the changes which occurs due to bacterial action such as ( formalin , thymol , toluene ,HCl acid ,heptane and glacial acetic acid).
These changes are:
1-urea change to ammonium carbonate.
2-precipitation of phosphate.
3-crystilization of uric acid.
4-urobilinogen and ascorbic acid oxidation.
5-change of glucose.
Characterization of normal and abnormal urine
	Causes
	Abnormal
	normal
	Characteristic

	-decrease of fluid intake and kidney failure.
-increase of fluid intake and diabetes.
	-under 1200 ml
-above 1500 ml
	1200-1500 ml/day
	1-amount in 24 hour

	-decrease of fluid intake.
-drugs intake. 
	-dark amber
-red ,orange
	Yellow
	2-colour

	Infection
	Mucous
	Liquid
	3-consistency


	Infection
	micro organisms
	Non-micro organisms
	4-sterility

	Infection-
-dehydration
	-under 4.5
-above 8
	4.5 – 8 ))  
	5-PH

	-Diabetes ,kidney disease
-dehydration
	-under 1.01
-above 1.025
	1.01 – 1.025 
	6-specific gravity

	Diabetes
	Present
	Not present 
	7-glucose

	Diabetes and vomiting continue.
	Present
	Not present
	8-ketone bodies

	Kidney diseases and bleeding.
	Present
	Not present
	9-blood



المحاضرة الرابعة / المعادن
Lec. 4(Electrolytes)
-minerals / elements present in the body other than C,H,O,N.They are about 5% of the body weight and they are found as organic compounds , in organic compounds and free ions.
- Ca and P make up 80% of all minerals.
- there are two groups of minerals.
1-macro minerals/ people require more than 100 mg/day. Exp: Ca,P,Na,K,Mg,Cl and S.
2-Micro minerals./ people require  less than 100 mg/day. Exp: Fe,Zn,Mn,I,F,Cu,Co and Cr.
-there are another traces of elements such as Al,B,Cd.
Functions of minerals.
1-they form part of tissue structure.
2-they help water balance and acid-base balance.
3-they form components of some organic molecules like hormones and enzymes.
4-they facilate nerve impulse transmission and muscle contraction.
Sodium (Na): is the major components of the cations in the extracellular fluids.
Functions of Na+
1-regulation of acid – base balance with Cl- and HCO3-.
2-maintenance of osmatic pressure in the body fluids.
Sources : the main sources of Na+ is NaCl,egg,milk and spinach.
 -95% of Na+ which leaves the body is excreted by urine.
Distribution of Na+ in the body 
Fluids or tissue                                                       mg/100ml of Na+
Whole blood                                                                           160
Plasma                                                                                     330
Cells of blood                                                                           85
Muscle tissue                                                                        60 – 160
Nerve tissue                                                                                  312
Regulation of Na+in the body :controlled by Aldosterone hormone.
1-decreased conc. of Na+ in the extracellular fluids stimulates to increased secretion of Aldosterone hormone by adrenal cortex,stimulate to increased amount of reabsorbed of Na+ increased the level . of Na+ in the fluids.
2- increased conc. of Na+ in the extracellular fluids stimulates to decreased secretion of Aldosterone hormone by adrenal cortex,stimulate to decreased amount of reabsorbed of Na+ decreased the level . of Na+ in the fluids.
N.V of Na+ = 136-149 meq / L
Clinical significance
1-Hypo natraemia
A-hypo tension   ,B-Vomiting  ,C-diarrhea  ,D-polyuria.
2- Hyper natraemia
A-dehydration  ,B-diabetes mellitus ,C- hyper tension.
Potassium (K+ ): is the major components of the cations in the intracellular fluids.
 -normal intake of K+ in the food is about 4 g/day.
Sources of K+: meat , potatoes , brocol . 
Function of K+:
1-it effects on the functions most of body systems.
2-its major rule in the transmitting of electrical impulse to heart , lungs and intestine tissue.
Distribution of K+in the body fluids 
Fluids or tissue                                                       mg/100ml of K+
Whole blood                                                                           200
Plasma                                                                                     20
Cells of blood                                                                          440 
Muscle tissue                                                                        250 –400
Nerve tissue                                                                                  530
Regulation of K+in the body :controlled by Aldosterone hormone.
1-increased conc. of  K+ in the intracellular fluids stimulates to increased secretion of Aldosterone hormone by adrenal cortex,stimulate to increased excretion of  K+ by kidney ,de creased the level . of  K+in the extracellular  fluids.
2- decreased conc. of  K+ in the intracellular fluids stimulates to decreased secretion of Aldosterone hormone by adrenal cortex,stimulate to decreased excretion of  K+ by kidney ,increased the level . of  K+in the extracellular  fluids.
N.V of  K+ = 3.8 -5.2 meq / L

Clinical significance
1-Hypo kalaemia
	A- diarrhea   ,B-Vomiting  .
	2-Hyper kalaemia
A-anuria  .
	Phosphorus( P): 80% of  P  is combined with Ca+2 in the bones,the remainded 20% is found  in blood as inorganic and organic phosphate. 
Function of P:
1-in metabolism of carbohydrates and lipids.
2-in constitution of R.B.C ,nucleic acids and phospholipids.
3-calcification of bones with Ca+2.
Absorption of P :By jejunum and that is affect by many factors.
1-PH     , 2-vitamin D (direct proportion)  ,3- Ca+2 level (reverse proportion).
Distribution of P in the body fluids 
Fluids or tissue                                                       mg/100ml of P 
Whole blood                                                                      40                   
Serum(in children)                                                            4 - 7

Serum(in adult)                                                               2.5-4.5                                     
Muscle tissue                                                                  170-250      
	  360	Nerve tissue 
bones                                                                                 22,000
N.V of P= 2.4 – 2.5 mg/ 100 ml of the serum. 
Clinical significance
1-Hyper phosphotamia:occurs due to hypo parathyriodism. 
	A-renal disease   ,B-hyper vitaminosis D. 
	2-Hypophosphotamia:occurs due to hyper parathyriodism. 
	A-Rickets   ,B-hypo vitaminosis D. 
Iron ( Fe ) : 75% of Fe is present in ( Hb),25% is found in intestinal mucosa in the form ferritin.
Sources : meat , liver , kidney  and egg yolk.
Function of Fe:
1-oxygen transport (cellular respiration).
Hb + O2    [image: is in equilibrium with]     HbO2 

2-For electron transport.
Fe+3  + e    [image: is in equilibrium with]     Fe+2

Requirement of Fe
1-male after 18 years of age need 12 mg/day.
2-female (14-55 ) years of age need 18 mg/day.
3-female after 55 years of age need 12 mg/day.
N.V of Fe in blood = 40 –55 mg/ 100 ml
N.V of Fe in serum =0.02–0.06 mg/ 100 ml
Clinical significance
1-increased level of Fe in serum
	A-distraction of R.B.C.
B-Lead poisoning.
C-Necrotic hepatitis.
2- decreased level of Fe in serum
	A-Iron deficiency anemia.
B-chronic bleeding.
C-pregnancy.
D-Malignancies.
Metabolism of Iron : it absorbed by stomach which is stored in the intestinal mucosa as ferritin or enter the blood stream forming transferrin which store in liver , spleen  and bone marrow.
 Chloride ( Cl-) : the major anion of extracellular fluids and it is found in blood and lymph. Avery small amount is present in the intracellular fluids.
Regulation of chloride in the body : it is reabsorbed by kidney accompanied with sodium .	
-Aldosterone hormone controls the reabsorption of chloride indirectly because it controls the reabsorption of sodium directly.
Sources : dairy products ,NaCl and meat.
Distribution of  Cl- in the body fluids 
Fluids or tissue                                                       mg/100ml of Cl-
Whole blood                                                                           250
Plasma                                                                                     365
Cells of blood                                                                          190 
Muscle tissue                                                                        40
Nerve tissue                                                                                  171
Function of Cl-:
1-it is maintain on water balance.
2-it is maintain on acid – base balance.
3-regulation of osmotic pressure.
4-formation HCl in the gastric juice.
N.V of  Cl- in serum = 95 – 105 meq / L
Clinical significance
1-Hyper chloraemia
	A-renal obstruction.
B-prostatic obstruction.
2- Hypo chloraemia 
	A-vomiting   .
B- diarrhea.
C-Profuse sweating.
D-fasting  ,  E- fevers  , F-intestinal obstruction.
Calcium (Ca+2 ): more than 99% of Ca+2 is present in the bones and remainder 1% is present in the blood.

N.V of Ca +2 = 9-11.5 mg/ 100 ml of serum. 
Clinical significance of Ca+2
1-Hyper calcaemia .
A-multiple myeloma ( carcinoma )  ,B-hyper parathyroidism.
2- Hypo calcaemia . 
A-Rickets  ,B-Tetany.
Functions  of C a+2 :
1-calcification of bones.
2-clotting of blood.
3-activation of enzymes like lipase.
4-in heart and lungs muscle contraction and nerve impulse .
Sources : dairy products ,grains  and eggs.
Regulation of Ca+2  in the body 
1-increased conc. of   Ca+2  in serum stimulates to increased secretion of Calcitonin hormone from thyroid gland ,stimulate to precipitation of  Ca+2  in the bones cause to ,de creased the level . of Ca+2 in the blood .
2- decreased conc. of Ca+2 in serum stimulates to increased secretion of parathyroid hormone from parathyroid  gland and releasing of Ca+2 from the bones to blood and increased reabsorption of  Ca+2 by the kidney and intestinal mucosa.
Absorption and metabolism of Ca+2 : the  Ca+2  is excreted by urine, Feces and sweat. 
المحاضرة الخامسة / الكاربوهيدرات (السكريات )
)	Lec.5 (Carbohydrates

-Carbohydrates : they are widely distributed in both plants and animal tissues.
-in plants they are produced by photosynthesis ,but in animal cells they are regarded as a major source of energy.
-chemically: carbohydrates contain carbonyl group (CO) and many (OH) groups.
-classification of carbohydrates to four groups depending on chemical structure:
1-mono-saccharides ( single molecule ), general formula CnH2nOn .
-They are subdivided:
Trioses C3H6O3 exp:  glycerol
Tetroses C4H8O4  exp:  erythrose
pentoses C5H10O5 exp: ribose
Hexoses C6H12O6 exp:  glucose
Heptoses C7H14O7  exp: psedoheptalose   
2-Di saccharides (double molecule ) : it produces two mono-saccharides molecules by hydrolysis , general formula Cn (H2O)n-1  , exp :
Sucrose or table sugar ( glucose + fructose ).
Maltose or grain sugar ( glucose+ glucose).
Lactose or milk sugar (glucose + galactose).
3-oligo saccharides  : it produces( 2 – 10 ) molecules by hydrolysis.
4-poly saccharides : yield more than 10 molecules by hydrolysis, general formula C6 H10 O5  , exp :.starch,cellulose,dextrin and glycogen.
-nearly carbohydrates except lactose are derived from plants.
Digestion of carbohydrates:
Physical and chemical alterations of food before absorption by the intestine.
Physical change includes mechanical (break down) and mixing with secretions.
A/ mechanical (break down):Result from chewing food  in order to liberate the nutrient and increase the surface area of food in order to Facilitate the mixing and chemical digestion.
B/ Mix food with secretions occurs in the Mouth and stomach and intestine to form the chyme to by absorbed by the intestine.
2-chemical alterations: food are altered chemically by hydrolysis to form simple molecules which can be absorbs by the intestines. 
-hydrolysis of food : adding of H2O in the presence of enzymes.
-enzymes : a catalyst that speed up the chemical reaction in the body.
-digestion of carbohydrates It includes conversion of sugar with the aid of specific enzymes to a simple molecules ( glucose,galactose and fructose).
Absorption and transport of carbohydrates:
All the digested carbohydrates(monosaccharides)are absorbed by the small intestine and Enters in to the portal vein to the liver then to All parts of blood.
-galactose and fructose are converted to glucose in the liver thus glucose is regarded Blood sugar only.
-glucose is diffused into the cell with the aid of carrier ( small molecule of protein ),this transport is controlled by secretion insulin hormone from the pancreas .after only in to the cell glucose have separated from carrier and combined with phosphate that captures the glucose and prevents the reverse diffusion except in liver,renal tubule and intestine where the phosphate can reverse the reaction.

Metabolism of glucose : in the cell glucose is used either for releasing energy (glycolysis) or stored as glycogen (glycogenesis) or converted to protein ,amino acids,fats and keto acids.
 
-the breakdown of glycogen to glucose is named (glycogenolysis).
-it the stored glycogen falls below normal certain quantity of glucose will formed by (gluconeogenesis) from protein or fats.

Glucose tolerance test : it used for diagnosis the normal case and mildly and severally abnormal diabetes by taking (50-100 gm) of glucose by Mouth then test glucose level of blood in each 30 min.

[image: https://lh3.googleusercontent.com/tJ9NYHaI3JbwRdPiLLTcKZJ0ZQG89Pb8wFj3x0z8r7eJ8xBE_qUlBFrbVyY_OoGeg6OUbEE=s127]
· Normal glucose tolerance (NGT)–> one hour glucose < 200 mg/dL and two hour glucose < 140 mg/dL
· Indeterminate glucose tolerance (Ind-GT)–> one hour glucose ≥ 200 mg/dL but two hour glucose <140 mg/dL
· Impaired glucose tolerance (IGT)–> two hour glucose ≥140 but < 200 mg/dL
CFRD–> two hour glucose ≥ 200 mg/dL; Fasting hyperglycemia (FH) , is present when fasting BG is > 126 mg/dL

Hormones affecting the blood glucose level
 
1-insulin hormone (from beta cell of pancreas) reverse relation.
2-growth hormone (from anterior pituitary gland) direct relation.
3-hydrocatizone hormone (from adrenal cortex) direct relation.
4-epinephrine hormone (from adrenal gland) direct relation.
5-glucagon hormone (from alpha cell of pancreas) direct relation.
6-thyroxine hormone (from thyroid gland) direct relation.

N.V of glucose = 80-180 mg/ 100 ml of serum.
= 120 -180 mg /100 ml after taking carbohydrates meal.
= 60-70 mg/100 ml during fasting.

Regulation of blood glucose level

1/ during fasting ( low level of glucose ).
Glycogen  → glucose -6-phosphate  [image: is in equilibrium with]  glucose                                 

)glycogenolysis ) 
2-after absorption of carbohydrates which causes increasing the glucose level.
-glycogenolysis will stopped and  repleased by glycogenesis thus,glycogen will stored in to the liver and muscles.

	Products
	Agent acted upon
	Site of action
	source
	Name of enzyme

	Dextrin,glucose,maltose
	starch
	Mouth,stomach
	saliva
	1-ptyalin (salivary amylase)

	Maltose,glucose
	Starch,dextrine
	Small intestine
	Pancreas
	2-pancreatic amylase

	Monosaccharides
	disaccharide
	Small intestine
	Small intestine
	3-disaccharidase

	Glucose+galactose
	lactose
	Small intestine
	Small intestine
	a-lactase

	Glucose+ Glucose
	maltose
	Small intestine
	Small intestine
	b-maltase

	Glucose+fructose
	sucrose
	Small intestine
	Small intestine
	c-sucrase



المحاضرة السادسة / البروتينات
Lec. 6(proteins(
-protein/ are a complex organic substances found in the cells of all animals and plants.
-M.wt of proteins ranging 5000 – many millions

-All proteins contain N and also contain C,H,O and sometimes P,S.
-Composition of proteins:
C=50 – 55 % , N = 13 -19 % ,H= 6-7%, O=19-24% ,S=0-4%,P=0-3%.
-The building unit of proteins are amino acids (A.A).
-They are linked together by peptide bonds.
[image: Ø§Ù�ØªØ±Ù�Ù�Ø¨ Ø§Ù�Ø«Ø§Ù�Ù�Ù�]

- proteins are differences in structure associated with difference in their physiological functions.
-these differences are result of :
1-differences in the total number and chemical structure of A.A
2- differences in the sequence in which the amino acids.
Hydrolysis of proteins : occurs in the presence of mineral,acids,bases,enzymes,the final products of this hydrolysis is A.A
-There are 23 different A.A which may be present in protein molecules.
Classification of protein: according to chemical structure:
1-simple proteins :contains only A.A exp: albumin in blood,keratin in hair and oroglobulin in egg.
2-compound proteins:composed of simple protein and another non- protein group.exp: A /chrom proteins(protein + pigmented group).exp : hemoglobin
B-Glyco proteins:composed of protein+carbohydrates.
C-Lipo proteins: composed of protein+Lipid.
D-Nucleoproteins: composed of one or more of protein+nucleic acid.
Classification of A.A
1-Essential A.A:are those the body cannot manufactured it ( 10 A.A) exp:lysine,valine.
2-Non- essential A.A:are those the body can manufactured from carbohydrate ( 13 A.A)exp:glycine,alanine,spartic acid and glutamic acid.
Proteins are categorized as :
1-complete proteins:contain all of essential A.A and many non-essential A.A
2-In complete proteins:are difficient in one or more essential A.A 
3- Partially complete proteins:contain  less than the required amount of A.A
Digestion of proteins
1-physical alteration:by mechanical breakdown in the mouth and mixing with secretion in the stomach and intestine.
2-chemical alteration :begins in the stomach by pepsin enzyme and rennin enzyme.
-the final product of digestion of protein are A.A
Absorption and storage of protein
A.A are absorbed directly from the small intestine in to the blood then to the cells and decomposed again in to A.A and  transport back out of the cell in to the blood.
Metabolism of proteins:can be categorized in to three divisions:
1-anabolism   ,  2-catabolism  ,3-balance.
Protein metabolism /denotes the various biochemical processes responsible for the synthesis of proteins and amino acids, and the breakdown of proteins (and other large molecules) by catabolism.
Dietary proteins are first broken down to individual amino acids by various enzymes and hydrochloric acid present in the gastro-intestinal tract. These amino acids are further broken down to α-keto acids which can be recycled in the body for generation of energy, and production of glucose or fat or other amino acids. This break-down of amino acids to α-keto acids occurs in the liver by a process known as transamination. 

Normal values of protein
Total protein = 6.5-8.2 g/100 ml of serum.
Albumin = 3.8-5.5 g/100 ml of serum. 
Globulin=2.5-3.5 g/100 ml of serum.
[bookmark: _GoBack]Clinical significance of protein
1-Hyper proteinemia
A-dehydration  ,B-cirrhosis of liver  , C-multiple myeloma.
2- Hypo proteinemia. 
A-Burns  ,B-extensive bleeding ,C-nephrotic syndrome , D-liver disease.
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