The Blood

Laproscopic Surgery
· Laparoscopic surgery is a surgical technique in which short, narrow tubes (trochars) are inserted into the abdomen through small (less than one centimeter) incisions

· Through these trochars, long, narrow instruments are inserted

· The surgeon uses these instruments to manipulate, cut, and sew tissue

It is the bloodless surgery!

Components of Blood

Plasma

· 91% water

· 7% proteins

· 2% other substances (ions, nutrients, gases, and waste products)
Proteins

· Albumin: 58%

· Osmotic balance

· Globulins: 38%

· Antibodies; part of immune system

· Fibrinogen: 4%

· Formation of blood clots
Formed elements

· Erythrocytes: 95% 

· Leukocytes and platelets: 5%

· Erythrocytes are 700X more numerous than leukocytes and 17X more numerous than platelets
Elements of Blood

Leukocytes

· Granulocytes: with large cytoplasmic granules

· Agranulocytes: with very small granules

Granulocytes

· Neutrophils

· Basophils

· Eosinophils

Agranulocytes

· Lymphocytes

· Monocytes

Granulocytes

· Neutrophils: Phagocytic cells, granules stain pink to reddish, and nucleus has 2-4 lobes

· Eosinophils: WBC, reduce inflammation, orange-red to bright-red granules

· Basophils: release histamine, promote inflammation and heparin (prevents blood clotting)

Agranulocytes

· Monocytes: Largest of WBC, phagocytic, round or kidney shaped nucleus

· Lymphocytes: round nucleus, 6-14 m in diameter, produces antibodies and other chemicals

Hematopeiosis

· Process of blood cell production

· In fetus, it occurs in liver, thymus gland, spleen, lymph nodes, and red bone marrow.

· After birth, it occurs in red bone marrow, but some leukocytes are produced in lymphatic tissues.

Stem Cells

· All the formed elements of blood are derived from a single population of cells called stem cells

Identify the blood cells using your pictures in your textbook!
Images: Specialized lymphocytes attacking a cancer cell

Phagocytosis by a macrophage

RBC

Red blood cell count

· A normal RBC for a male:  4.6 to 6.2 million  erythrocytes per cubic millimeter of blood (mm3) 

· Female:  4.2 to 5.4 million per cubic millimeter of blood.

Hemoglobin

· The pigmented protein

· The main component of the erythrocytes

· Accounts for 1/3 of the cell’s volume

· Responsible for its red color

· Transports oxygen

· Consists of 4 protein chains and 4 heme groups

· Each protein, called globin is bound to one heme, a red pigmented molecule

· Each heme contains one iron atom, required for normal function of hemoglobin

· Hemoglobin bound to oxygen: bright red

· Without oxygen: darker red

· Transports 98.5% oxygen in blood

· 1.5% oxygen transported dissolved in plasma

Hemoglobin Measurement

· Hemoglobin measurement: hemoglobin per 100 mL of blood

· Males: 14 to 18 grams/100 ml. 
· Females: 12 to 16/100g/ ml

· An abnormally low hemoglobin measurement is an indication of anemia (either a reduced number of erythrocytes or a reduced amount of hemoglobin in each erythrocyte)
Carbon dioxide transport

· Involves bicarbonate ions, hemoglobin, and plasma.

· 70% CO2 transported as bicarbonate ions

· Enzyme carbonic anhydrase catalyses the reaction

· CO2 + H2O        H+ + HCO3-

· CO2 can bind to the globin part of hemoglobin

· 23% CO2: bound to hemoglobin and other blood proteins

· 7% CO2 : dissolved in plasma

· CO2  +  H20 =>      H2CO3 

· H2CO3   =>      H+  +  HCO3- 

Oxygen and Carbon dioxide exchange
Erythrocytes

· 2.5 million RBC are destroyed every second

· Folate, vitamin B12, and iron are required for normal erythrocyte production

· Low oxygen levels increase RBC production by increasing the formation of the glycoprotein erythropoitin by the kidneys

· Erythropoitin stimulates red bone marrow to produce more erythrocytes
· Old, abnormal, or damaged RBC are removed by macrophages located in the spleen and liver

· Globin=> amino acids reused

· Iron   =>reused to produce hemoglobin

· Heme =>bilirubin, a yellow pigment

· Bilirubin taken up by liver and released into small intestine as a part of bile

· Defective liver: bilirubin builds up and produces jaundice (typical yellowish color)
Blood Clotting

Blood Clotting is also called coagulation

Heparin: prevents blood clotting

Platelets

· Cell fragments, forms platelet plugs,         2-4 m, releases chemicals for blood clotting

Blood Groupings

Genotypes

· A

· B

· AB

· O

· I^a I^a; I^a i
· I^b I^b; I^b i
· I^a I^b

· ii

Blood Grouping and transfusions
· Transfusion- a transfer of blood, parts of blood, or solutions into a persons blood

·  Antigens- on the surface of erythrocytes; basis of blood grouping is the type of this antigen.
· 4 different types of blood groups

· Antibodies: proteins in the plasma of erythrocytes

· each antibody can only combine with a certain antigen

· When antibodies in the plasma combine with antigens on the surface of erythrocytes they form bridges that connect the erythrocytes to each other; these bridges can result in coagulation
All students must complete the blood typing labs and understand the blood typing concepts.



Rh Blood Group

· named after the rhesus monkey 

· * Rh-positive


  ~ erythrocytes have certain antigens on surface

       ~ 85% whites

       ~ 88% blacks

  
* ABO blood type is combined with Rh to produce a more specific blood type


* AB-negative is the least common blood type ( found in 1% of Americans)

· Rh incompatibility can occur in pregnancies

· hemolytic disease of the newborn (erythroblastosis fetalis)

· destruction of erythrocytes in the fetus or newborn caused by antibodies produced in the Rh-negative mother acting on the Rh-positive blood of the fetus of the newborn

Blood Cell Count

· The blood: red blood cells, white blood cells, platelets, and plasma

· Red blood cells - erythrocytes

· White blood cells - leukocytes

· Platelets - thrombocytes 
· Blood count is the measurement of the amounts and types of blood cells in the body

· Blood cells are formed in the bone marrow

Normal Red Blood Cell Count

· The normal red blood cell count in males is between 4.5 to 6.2 million/mm3 

· The normal red blood cell count in women is 4.2 to 5.4 million/mm3 

· The normal blood cell count in children is 4.6 to 4.8 million/mm3 

· Any deviation from the normal can indicate problems

Problems With RBC Count

· A low red blood cell count can indicate anemia, excess body fluid, or hemorrhaging

· A high RBC count can indicate polycythemia (opposite of anemia) or dehydration

Hematocrit

· Hematocrit measures the percentage of red blood cells in a sample of blood. 

· Normal values are: Men: 45% to 57%, Women: 37% to 47%, and Children 36% to 40%. 

White Blood Cell Count

· Normal values of white blood cells in a drop of blood range from 4,100 to 10,900

· Disease, stress, and exercise can alter the WBC count

· A low WBC count can be an indication of a toxic reaction or infection

· A high WBC count can indicate infection or leukemia  

WBC

· In order to approximate the number of cells in a given volume, a random sampling of the cells is taken and a mean value is derived. 

· Under the microscope, the hemacytometer looks like this: see in lab.

· All students must do the blood counting lab and know the correct use of hemacytometer. 

