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               Packed Cell Volume (Hematocrit) and Hemoglobin

First: Packed Cell Volume (Hematocrit)

The packed cell volume (P.C.V.) is the proportion of the volume of RBCs relative to the total volume of the blood. It is measured as a good routine test for anemia and also use in conjugation with the Hb concentration to calculate the mean corpuscular Hb concentration.

Note: Lowered hematocrit levels also pose health impacts, especially for people who donate blood, where a low hematocrit level is a sign of a low red blood cell count. One way to increase the ability of oxygen transport in red blood cells is through blood transfusion, which is carried out typically when the red blood cell count is low. Prior to the blood transfusion, hematocrit levels are measured to help ensure the transfusion is necessary and safe.

When a tube of blood is centrifuged, the erythrocytes pack into the bottom part of the tube with the plasma on top. The white cells and platelets are found in a thin area “the buffy layer” above the column of red cell.
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Figure: Fluid and cellular constituents of a sample of blood as seen after centrifugation.

Purpose:

HCT is used to detect anemia’s (low), polycythemia (high),hemodilution, hemoconcentration, and also is used in the laboratory to calculate the MCV, and the MCHC manually.

Materials required:

1.
Blood sample.

2.
Capillary tube with 75 mm length and 0.6 – 0.8 mm diameter which should be:

A.
Heparinized if the blood is collected directly.

B.
Non heparinized if the blood contains anticoagulant material.

3.
Special plasticized sealing material.

4.
Microhaematocrit reader.

5.
Microhaematocrit centrifuge.

Procedure:

1.
Fill the capillary tube with blood by capillary attraction. Either from a free-flowing finger punctured by a sterile lancet/ or from a well-mixed anti-coagulated whole venous blood (this requires only a few microliters of blood).

2.
Seal the end of the capillary tube (the blood end) with sealing material such as modeling clay.

3.
Place and position the capillary tube in the radial grooves of the micro-hematocrit centrifuge with the sealed end away from the center (pointed toward the outside).

4.
Centrifuge for 5 minutes at 12000 g, so that additional centrifugation does not pack the red blood cells more. (NOTE: 2 min. is normally sufficient, but 5 min. will also ensure that polycythaemic blood is fully packed).

Note: making sure that the sealed end is against the ring of rubber at the circumference. Properly balance the tubes in the centrifuge.

5.
The height of the RBC column and the total column should be measured with the aid of a ruler in cm and mm, then divide the RBC column height over the total column

height (total height = RBC column + buffy coat + plasma column), or simply with the aid of a special HCT reader devise.

6.
Express the results in percentage (%)

Normal values are shown in below:


Adult males = 40% - 52%.


Adult females = 37% - 47%.
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     Micro-hematocrit reader
                        Micro-hematocrit centrifuge

Source of errors:

1.
Irregular bore.

2.
Bad sealing.

3.
Vibrating irregular spinning.

4.
Old sample. (note: Perform the test within 6 hours of the blood collection).

5.
Excess anticoagulant.

6.
Variation in the bore of the tube.

7.
Haemolysis of specimen.

8.
Inadequate mixing.

9.
Prolonged tourniquet stasis, it can lead to hemoconcentration.

10.
Inclusion of the buffy coat in reading the packed column.

11.
Drugs like penicillin and chloramphenicol decrease the Hct level.
                                Second: Hemoglobin

Hemoglobin: is the most important pigment of the blood imparting red color to it. The main function of Hb is oxygen carrying from lungs to the body tissues and the Co2 transport in the blood.

The object of estimating hemoglobin (Hb) is to determine the oxygen carrying capacity of the blood. The results assist in :

A.
detecting diseases which cause a deficiency of excess of Hb .

B.
in studying changes in Hb concentration before or after operations and blood transfusion.

Generally, Hb estimation relies on a comparison of colors. Depend upon matching the color produced by the test sample with the color produced by a standard sample of know Hb concentration.

Some of the common methods used in Hb estimation are: 1. Use of haemoglobinometer


Shali’s or (acid haematin) method


Haldane’s method

2.
Use of colorimeter


Oxy-Hb method


Cyanomethaemoglobin method

3.
Estimation of iron in Hb

Shali’s or (Acid Haematin) Method

Principle:

Hb in the red blood cells s converted into acid hematinic by the action of HCL. The brown color developed is matched against standard brown-tinted glass in the comparator by direct vision.

Apparatus and reagents:

A.
Haemoglobinometer (Shali’s):the box contains:

1.
Comparator

2.
Haemoglobin tube (Shali Adams tube)

3.
Haemoglobin pipette

4.
A thin glass-rod strirer

B.
10N/ HCL (0.1N HCL) solution

Procedure:

1.
Fill the graduated (Shali Adams) tube to the 20 mark (on % scale) with 0.1 HCL.

2.
Draw blood by using hemoglobin pipette to the 0.02 ml.

3.
Wipe the tip of the pipette with cotton so that no blood is left to stick to its outside.

4.
Expel the blood into the Shali tube containing the HCL solution. Suck a small amount of an acid into the pipette and expel it again into the tube, repeat this twice.

5.
Mix the content quickly but gently with glass-rod and leave for10 min.

6.
Add distilled water drop by drop, mixing between each addition until the colour matches with standard.

7.
Read the amount of solution in the graduated tube. The calibrations give the Hb concentration.

Normal values are shown in below:

· Females ……… 11.5 – 16.5 g/dL
· males ……… 13 – 18 g/dL
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Figure:
A: Adams hemoglobin tube
B: the hemoglobin pipette
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