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INTRODUCTION: 

A 

PRACTICAL: 6 : 
OF 

RBC. It consists of two pairs of polypeptide globin chains Each chain has one Heme. 

Others: 

Hacmoglobin is the major cytoplasmic protein of RBc. 

which has atom ofiron attached to it. 

In circulation, haemoglobin is present in following forms: 

MAJOR FORMS': 

Reduced Haemoglobin (Hb): Hb with iron in ferrous state, unassociated y with oxygen Oxyhaemoglobin (HbO2): Hb with iron in : ferrous state, associatedwith oxygen. 
Methaemoglobin (Hi): Hb with iron oxidized to ferric state, loosing c¡apacityo an 

Hb + 

& CO2 accounts for 10% oftotal hemoglobin 

Sufhaemoglobin (Shb): 1% oftotal hemoglobin 

A Carboxy Hemoglobin (HbCO): 0.5% ofhemoglobin. 

HAEMOGLOBIN 

Lung 

Tissue 

Hb02 

Principle: 

Oxidation 

METHODS OFESTIMATION": 
1.C0LORIMETRIC METHOD 

6: ESTIMATION 

reduction 

" AcidHematin (uses comparator), 

2.CHEMICALMETHOD 

Oxyhaemoglobin, -do 
Carboxyhaemoglobin, -do 

Alkaline Hematin.-do 

3.GASMETRIC METHOD 

Hb is converted into a coloured complex, Intensity of which is measurad 
comparator or photoelectric colorimeter. The methods include: 

Cyanmethaemoglobin (uses photoelectric colorimeter), 

4.SPECIFIC GRAVITY METHOD 
5.TELL1QUET CHART METHOD. 
COLORIMETRIC METHOD: 

Hi 

accounting to 90% 

hydrogen sulphide + 02 

A.ACID HEMATIN Method (SAHLI's Method): 

SHb 
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Heinzbodies (denatured Hb) 

Hb is converted to acid hematin by the action of dilute HCI. Resulting brownish solution isdi 



till its colourrmatches with permanent standard coloured glass. 
Material required: 

Hb-pipette (20)micro 1). 
Haemoglobinometer consists of: 

Haemoglobin tube graduated with values of 1 lb in gm %, 
oomparator provided with a slot to hold haemoglobin tube and coloured standard glass pieces 
ftted on either side ofthis slot, 
Stirrer. 

Gauze piece. 
Reagent: 

NHCI: 

A Conc. HCI (analytical grade): 8ml. 
Distilled water up to: 1000 ml. 

Distilled water. 

Sample: Capillary blood /EDTA. 
METHOD: 

Take 0.1 NHClin haemoglobin tube up to the lowest mark. 
Take 20 ul. Whole blood in Hb-pipette. Wipe the outer surface ofpipette with gauze. 

. Deliver blood into haemaglobin tube and rinse three times by draining in and discharging the 
blood-acid mixture. A void bubble formation. 

Mix and put the Hb-tube in comparator slot in sucha manner that the blank surface of the tube 
is seen from the front. 

Wait for 10 minutes. 

Gradually add distilled water drop by drop, cach time mixing with glass rod. Add distilled 
water till the color ofthe solution matches that of standard comparator in good day light. 
Remove the tube and read Hb in gm %. 

Advantage: 
Cheap, 
Simple. 

Disadvantage': 
Not accurate, 

Colour of comparator rods fade, 
Visual variation fromperson to person (subjective error), 
Ifend-pointis overshot, whole procedure has to be repeated. 
Does not measure Hi, HbCO and Shb. 

B.CYANMETHAEMOGLOBIN Method: 
Principle: 
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Potaeenm fericvanide 

Haemoglohin 

Material rvqnired 
" pipettey 20(u). 

Sor l0ml graduated pipette. 

" Guze picce 

Reagent 

A 

" Drabkin * solution: clear, pale yellow in colour, plH:7.0-7.4 
Potassium fericyanide 
Potassium cyanide 

Method: 

Non-ionic detergent 

A Distilled water up to 

Potassium dihydrogen phosphate: 140 gm. 

Sample: Capillary/EDTA. 

" Take Three Test Tubes: 

Drabkin's (ml) 
Standard (ul) 

Standard cyanmethaemoglobin solution: / Available as mg/dl 

concentration. 

Sample (ul) 

Run standard and note the OD. 

Advantage: 

Run the test and note the OD. 

Haemoglobin of the sample: 
OD ofTest 

OD ofStd. 

OD ofTest 
OD ofStd 

Most reliable method. 

Disadvantage: 

:200 mg. 

Adjust OD ofthe colorimeter to zero with the blank, 

Does not measure Shb. 

:50 mg. 

KCN is toxic. 

X 

:1ml. 

X 

:1000 ml. 

" Mix well and wait for 10 minutes. Brown-yellow colour y will develop. 

B(Blank) 
5.0 

200 

1000 

5.0 

Concentration of Std. 
Conversion factor 

X 

S(Standard) T (Test) 
20 
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Potassim cyanide 

60 = 

>CyanmethaerrmogBhn 

X 

(brownyelly 

OD ofTest 

5.0 

OD ofStd. 

20 

dilution 

X 12 

t)Methaemoglobin (i 



CHEMICAL METHOD 

Hb is measurd by determining the iron content of whole blood Iand 
l gm Hb contains 0.347 gm/di iron, 

. The method is complex for routine use. 
GASOMETRIC METHOD: 

Van Slyke apparatus is used. Blood is saturated with oxygen and then oxygen is extracted; Hb is 
calculated from: 

. l gm'dll Hb caries I.34 ml ofoxygen, 

. The method is complex for routine. 
SPECIFIC GRAVITYMETHOD: 

. Itisa qualitative method ofmeasuring Hb. 

sTOCK SOLUTION: (Specific Gravity: 1.100) 
Pure air dried crystals of copper sulphate (CuS04.5H20): 159.63 gm 
Distilled water up to: 1000.00 ml. 

WORKING SOLUTION: 

Specifc Gravity 

1.052 

1.053 

1.054 

1.055 

Stock 

Solution 

ANEMIA: 
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Mass survey of fanemias. 
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TELLIQUET CHARTMETHOD: 

CLINICALSIGNIFICANCE": 

Distilled water up to(ml) Equivalent Hb (gm/dl) 

. This method is used in Blood Banks for estimation ofHb of donors. 

100 

A drop ofblood is dropped into a beaker containing any one of the solution. If the drop floats, 
then Hb of the sample is less than equivalent Hb of the solution. If the drop sinks, it means that 
the drop ofblood is denser than the solution; hence Hb is more or same as the equivalent Hb of 
the solution. 

100 

" Reference Range of Normal Haemoglobin: 
A Men 15.5 + 2.5 gm/d. 

100 

A Women 14.0+ 2.5 gm/dl. 

100 

he method uses filter papers. It is a crude screening method useful in rural areas for 

A Children, 3 months 11.5+1.5 gm/dl. 

12.0 

" Anemia is considered to be present ifthe haemoglobin concentration is below the 

12.5 

" Lower limit of the reference interval for individual's age, sex and geographic location. 

A Infants (full-term cord blood): 16.5 +3.0 gm/dl 

13.0 

13.4 
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a calculated from: 



4 Children, I year 12.0 +15gm/dl. 

A 

ESTIMATE HAEMOGLOBIN OFTHE GIVEN SAMPI D. A Children, 10-12 years 13.0+ 1.5 gm/dl. 

pletelet 

Children, 3-6 years 13.0 +1.0 gmdl. 

Haemoglobin ofthe given sample is: a-6_gmdl. 

Self-exercise: 

1) hut 

1. What are the diferent forms ofhaemoglobin? 
2. Enumerate different methods ofhamoglobin estimation. 

Cevnt 

3. Give disadvantages ofAcid Hematin method. 

Hb 

4. What is clinical significance ofHaemoglobin estimation? 

there 

nânmel 

sles he diFfenert 

Hb 

, B. , Y 

fon d 
tyes in dobe mames 
in 

pnotein cheins, doit it 

Foms 
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haemeS g'obin 
globin 

Cnuins tuo 

chain 

abowt 



3) 

pemene Reange 

- chiIdenA 

disbCmege. f cciel remeittn meha! 

5-6 ye. 

- infents- S + 3.o g ldu 

to 2 Jec 

clinical 

DATE 

Stgnifi cents 

13.0 4 1,0 qm d 

penso n to pOIon, 
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Of Hb 

SIGNATURE 












































