D. PH 15T YEAR: HUMAN ANATOMY AND PHYSIOLOGY - PRACTICAL

EXPERIMENT NO.: 5. ¢ DATE:

AIM: TO ESTIMATE HAEMOGLOBIN WITH THE HELP OF SAHLI'S
HAEMOGLOBINOMETER AND COLOR INDEX
REQUIREMENTS: Sahli's hemoglobinometer, Hydrochloric acid, Distilled Water.

L-R:

Pipette

Sahli’s Standard
Hemometer Tub
Stirring Rod
Dropper

THEORY
* Hemoglobin is the molecules which are present in to the RBC.,
* In Hemoglobin protcin part is known as globin and non-protein part is known as heme.
Globin molecules: Transport carbon dioxide and nitric oxide
Heme molecules: Transport oxygen.

Globin composed by four polypeptide chain 2¢ and 2.

Each hemes are associated with one polypeptide chain and iron ion (Fe™) that can

combine reversibly with oxygen.

™) CH,=CH CH,
Each hemoglobin has the capacity to carry four molccules of Oz which rclcase in to
interstitial fluid from there in to cells.
Each (RBC) one contains about 280 million hemoglobin molecules.

It has no nucleolus because all space is available for oxygen transport.
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* As wcll as RBC has no mitochondria so it gencrates ATP by anacrobically so they do
not use Oz which they transport.
NORMAL RANGE OF HAEMOGLOBIN:
- Atbirth - 13.5to 19.5 gm/dl
- Children (2-5 yrs) — 11 to 14 gm/dl
- Children (6 — 12 yrs) — 11.5 to 15.5 gm/dl
- Adult female — 13 to 15 gm/dl
- Adult male — 14 to 17 gm/dl
CLINICAL SIGNIFICANCE OF HEMOGLOBIN ESTIMATION
1. Anemia:
Hemoglobin estimation below normal level indicates that the patient is anemic. In this
condition there is not enough Hb available to carry sufficient oxygen from the lungs to
tissue.
Types of anemia:
A. Based on hemoglobin estimation: if hemoglobin level is below 10gms/dl it is called
mild anemia. If hemoglobin level goes below 8gms/dl, and 6gms/dl, the conditions are
called moderate and severe anemia respectively.
B. Based on etiology of anemia: Deficiency of iron in diet (iron deficiency anemia),
Vitamin B12 and Folic acid are deficient in diet or folic acid is destroyed due to drug's
action (Megaloblastic anemia), Due to impaired absorption of Vitamin B12 from the
small intestine, as the intrinsic factor is not synthesized by stomach or destroyed due to
gastric surgery (Pernicious anemia), Synthesis of Hb is impaired due to bone marrow
failure (Hypoplastic or aplastic anecmia), destruction of Hb in circulation duc to cffect
of drugs, free radicals or other toxic chemicals (Hemolytic ancmia). Hemoglobin A is
replaced by Hb S, Hb C, Hb D, and Hb E (hereditary haemoglobinopathies, Sickle cell
anemia etc.), Hemoglobin Batrs (consists of four gamma chains) is present instead of
normal Hemoglobin (Thalassemia).
2. Polycythemia:
When RBC count is elevated sometimes in disease condition like haemoconcentration
due to burns, cholera, chronic heart disease, conditions of decreased lung function such

as cmphyscma or duc to climbing (as the oxygen level is Iess in the high altitudc).
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METHODS OF HAEMOGLOBIN COUNT:
1. Visual colour comparison method
i. Sahil's method
ii.  Dares method
1i.  Hadens method
iv.  Wintrobes method
v.  Haldanes method
vi.  Tallquists method
2. Gasometric method
- Van Slyke method
3. Spectrophotometric method
I Oxyhaemoglobin method
ii.  Cyanmethemoblobin method
4. Automated haecmoglobinometry
5. Non-automated haemoglobinometry
6. Other methods:
1. Alkaline-hematin method
il.  Specific gravity method
iii.  Comparator method.
HB COUNT BY SAHLI'S HAEMOGLOBINOMETER (ACID HAEMATIN
METHOD):
PRINCIPLE:

Anticoagulated blood 1s added to the 0.1 N HCI
and kept for 5-7 minutes to form acid hematin,

which give red color to the solution. The color of

this acid hematin should be matched with the

solution, present in the calibration tube

wussapdhsrecdd

(Reference Solution). Distilled water 1s added

drop by drop to the acid hematin until the color

matches and the final reading is directly noted

from thc graduation in thc calibration

tubc. [Plcasc notc that 100 percent on the scale

corresponds to 14.5gm % to 15gm %].
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SAHLI’S HAEMOCYTOMETER
PROCEDURE:
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Comparator withy a brown
glass standard Graduated
hamaoglobin
tube

Sahli's
patio

The graduated diluted tube and micropipette are clean thoroughly and dried.
Place N/10 HCL (0.1 N HCL) in diluting tube up to the mark 2gm mark.
Ring finger is sterilized with 70% alcohol and pricked boldly with the help of pricking
needle.
1% drop discarded, then suck the blood from pricking site by the help of hemoglobin
pipette up to 20-cubic-mm-mark.
Transfer or blow it into diluting tube and rinse/stir well.
To clean the pipette rinse it with HCI 2-3 times.
The blood is immediately deposited at the bottom of graduated tube.
The blood and HCL mixed properly by glass rod/Stirred and solution allowed to stand
for 10-15 mins so all Hb converted into hematin.,
After 10 minutes add distilled water by using the dropper and mix the tube until it has
exactly the same color as the reference solution.
- Note down the reading in G% and % of hemoglobin. (It is your observed Hb result)
CALCULATIONS
International value of Hb is 14.5 gm % = 100%
So (Your Hb gm %)= ?

Calculated Hb% = (Your Hb gm % X 100 ) /14.5 gm %
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Oxygen carrving capacity

Amount of oxygen in cc. carried by 100mL of blood during one pulmonary circulation.
Hb% X 1.34 cc oxygen

1gm of Hb contains 1.34 cc oxygen

Therefor, N gm of Hb contains= N X 1.34 cc oxygen (N = Your Hb gm% Value)

Color index
The relative amount of Hb present in single RBC. It can be determine by finding ratio
of Hb% and RBC%
Color index = Hb% / RBC%
14.5 gm % =100 % (Hb%) 5 million/cmm = 100 % (RBC)
Calculate according to your obtained value.
{(Normal color index reside between 0.85 to 1.15)
RESULT
Observed:
My own blood observed Hb gm%=
My own blood observed Hb %=
Calculated:
My own blood calculated Hb %=
Color Index

The Color index of the own sample is

CONCLUSION

My own blood hemoglobin G% and % value is in normal / abnormal range.

SIGNATURE OF TEACHER
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