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Blood Collection and Handling of Blood Samples

Hematopoiesis refers to the production of blood cells and platelets.  Whole blood is composed of fluid and cells.  The fluid portion is plasma (containing clotting factors) or serum (without clotting factors).  The cellular portion is made up of red blood cells (erythrocytes), white blood cells (leukocytes) and platelets (thrombocytes).

Whole blood: The sample is placed into a container with an anticoagulant added to prevent clotting.  As soon as the blood is collected, the sample should be mixed with a gentle rocking motion.  Shaking the sample may cause hemolysis.  This can affect the results of the tests when chemicals normally found within the erythrocytes are released into the plasma.

Plasma or Serum:  Plasma or serum is the fluid portion of whole blood.  It is composed of approximately 90% water and 10% dissolved constituents such as proteins, carbohydrates, vitamins, hormones, enzymes, lipids, salts, waste materials, antibodies and other ions and molecules.

Serum is plasma that as had the fibrinogen removed.  During the clotting process, the soluble fibrinogen is converted to an insoluble fibrin clot matrix.

When preparing to take blood the technician should first determine what specific tests will be needed.  This will determine the supplies needed and the choice of blood vessel used.  If the patient has received any treatment prior to the blood draw, this must be noted on the blood sample.  Some test methods cannot be accurately preformed if certain pharmaceutical therapies has been initiated.

The preferred blood source is almost always venous blood as apposed to arterial blood.  The jugular vein is usually the most appropriate vessel used.

When collecting blood with a needle and syringe, the needle should always be the largest one that the animal can comfortably accommodate.  The syringe should be one closest to the total volume needed.  Use of a larger syringe may collapse the vessel.

Vacutainer method:  The vacuum system is composed of a needle, needle holder and collection tubes.  The correct size of tube should be used to minimize damage to the sample or collapsing the vein.  The tube should be allowed to fill to the correct volume, based on the strength of the vacuum pressure to ensure an appropriate ratio of blood and anticoagulant.

An advantage of this system is that multiple sample can be collected directly into the sample tubes.

Anticoagulants: An anticoagulants is a chemical that prevents or delays clotting.  The choice of a particular anticoagulant should be made on the basis of the tests needed.  The sample must be well mixed before use. Sample that are not tested within one hour of collection should be refrigerated.  Refrigerated samples should be brought back to room temperature and remixed before analysis.  Whole blood should never be frozen as blood cells lyse during the freezing and thawing process.

Heparin: Heparin is a suitable choice for most tests that require plasma samples.  However, heparin should never be used differential blood film analysis.  Heparin interferes with the staining of white blood cells as well as causing clumping.  Heparin is available as a sodium, potassium, lithium or ammonium salt.  Heparin prevents the conversion of prothrombin to thrombin during the clotting process.  A convenient method of using heparin is to coat the walls of the syringe before drawing the sample.

Ethylenediamine Tetraacetic Acid (EDTA): EDTA is the preferred anticoagulant for studies because it does not alter cell morphology.   It should not be used if samples are to be used for chemical assays.  EDTA is available as a sodium or potassium salt.  It prevents clotting by forming an insoluble complex with calcium, which is needed for clot formation.  EDTA should be added at 1 – 2 mg/ml of blood.  Excess EDTA causes cells to shrink and invalidates most cell counts preformed with automated counters.

Oxalates and Citrates:  Oxalates are available as sodium, potassium, ammonium or litium salts.  They prevent clotting by forming insoluble complexes with calcium.  Potassium oxalate is the most commonly used oxalate salt.  Sodium citrates are commonly used in transfusion medicine.  Unfortunately, oxalates may also bind metallic ions necessary for some enzyme activity.

Sodium Fluoride: Sodium fluoride is also commonly called glucose preservative.  Sodium fluoride may be added to other samples even is another anticoagulant  is present.  Sodium fluoride interferes with many of the enzymatic tests performed on serum.

Sample volume:  The amount of blood collected from an animal depends on the amount of serum or plasma needed and the hydration of the animal.  An animal with a packed cell volume of 50% should give a blood sample that has 50% cells and 50% fluid so a 10 mL sample will yield 5 mL of fluid.  If the animal is dehydrated the fluid portion of the blood will decrease.  A packed cell volume of 70% will yield 70% cells and only 30 % fluid, so a 10 mL sample will only give 3 mL of fluid. Enough blood should be taken to collect enough sample to run the required tests three times.  This will compensate for technician error, instrument error or the need to dilute samples. 

