
 Mixing blood from two 
    individuals can lead to blood 
    clumping or agglutination. 
 The clumped red cells can 
    break and cause toxic 
    reactions. 

Discovery of blood groups
Awarded for noble prize in physiology



BLOOD GROUPS

• DISCOVERED BY LANDTEINER IN 1901.

• ABO SYSTEM

• RH SYSTEM

• MN SYSTEM

• ANTIGENS: RBC MEMBRANE

• ANTIBODY: SERUM



ABO SYSTEM

• Two Antiens – Aiilutnoien

• Present on RBC membrane

# Antien A        -------    # Antien B

# Blood iroups

 1. A

 2. B

 3. AB

 4. O



Glycoprotein (antigen)

It is considered Foreign if injected in the other persons blood

Agglutinated and destroyed





• Two Antboddes – Aiilutndn --- plasma

• Ant – A    ------  Ant – B

• Naturally occurring.

• IiM type.

• They can not cross placenta.

• They are cold antboddes ------ act best at low 
temp.( 0 – 20˚ C )

• 10 binding sites 

• Hemolysins





LANDSTEINER’S LAW

1. If an antien ds present on the RBC 
corresponddni antbody must be 
absent dn serum.

2. If a partcular antien ds absent on 
RBC corresponddni antbody ds 
present dn serum.



ABO BLOOD GROUP SYSTEM

BLOOD 
GROUP

ANTIGEN: 
RBC

ANTIBODY IN 
SERUM

A A ANTI B (BETA)

B B ANTI A 
(ALPHA)

AB A & B NO ANTIBODY

O NO ANTIGEN ANTI A & ANTI 
B



LANDSTEINER’S LAW

1. If an antien ds present on the RBC , 
corresponddni antbody must be Absent dn 
serum.

2. If a partcular antgen is absent on RBC , 
corresponding antbody is present in serum.



RH SYSTEM

• RH factor --- D antien

• D is present ---- RH positve

• D is absent ----- RH negatve

• Ant – D antboddes

   - IiG type.

   - They can cross the placenta.

   - They act best at body temp. --- Warm 
antboddes . 

  - 2 binding sites



D





CROSS MATCHING

• Major cross matchdni

  ( Donor’s RBC + Recipient’s plasma )

• Mdnor cross matchdni

  ( Donor’s plasma + Recipient’RBC )

• Undversal Donor --- O neiatve 

• Undversal Recdpdent --- AB posdtve



RH dncompatbdldty

    Erythroblastosds fetalds --- HDN

• Cause

• Mechandsm

• Cldndcal features

•  Treatment 

•  Preventon

   





                                                                                                               





Hemolytic disease of the 
newborn or 
Erythroblastosis fetalis.

Clinical features
1)Anemia
2)Erythroblastosis
3)Jaundice
4)Hepatomegaly
5)Splenomegaly
6)Kernicterus
7)Hydrops fetalis
8)IUD
9)Renal failure 



• Treatment

• Phototherapy.
• An exchanie transfusdon
   - The baby’s Rh+ blood is removed, and Rh– 

blood is infused. 



• Preventon

• It is easier to prevent than to treat. 

•  Ant-D antboddes are dnjected to mother

• Just before or shortly afer chdld bdrth.

• 28 weeks of pregnancy.

• it will agglutnates the Rh factor.

• Mother’s immune system is not sensitzed.



Blood transfusion reactons

1. Due to mdsmatched transfusdon

     i) Shivering & fever

     ii) Hbnemia & Hburia

     iii) Jaundice

     iv) Acute renal failure

      v) Hyperkalamia

2. Due to faulty techndques of idvdni blood

    d) Thrombophlebdts dd) Adr emboldsm

      



3. Due to massdve transfusdon

   - More than 10 units of blood in 24 hrs.

   - Cardiac arrhythmias  ---- Cardiac arrest.

4. Febrdle reacton.

5. Alleridc reactons.

     - dtchdni, erythema, nausea,vomdtni  

6. Transmdssdon of ddseases. 

     - Hepatts , Malarda, AIDS, syphdlds.





      H iene                          H substance  (H-Antien)       
       

                                               

                                                                                                   

                                                 H substance 

                                                   converted

                H substance                            A/B substance

   remadns unconverted   

                                                        

                                                                A and B antiens

            No A/B antiens

                    

          Blood iroup O( H+)              blood iroup A/B/AB(H+)

If A and B genes are 
present

If A and B genes 
are absent



• A and B antiens are dnherdted antiens

• These antiens are under control of A and B 
ienes.

• Expressdon of A and B ienes appears to be 
dependent on iene H.

• H iene leads to secreton of basdc  precursor 
substance  H.

• Precursor substance ds converted dnto H 
substance under the dnfuence of A and B 
ienes.







Bombay blood iroup O (H substance -)

• Bombay blood iroup------ lack of  H ienes.

•  No H substance is formed 

•  No A and B antien  ------ even through 
individuals may possess A/B genes.

• So test as iroup O and ---------------------------- 
have  ant-A, ant-B and ant-H(IiM) antboddes.

• In O blood iroup , only Ant A  and Ant B are 
present.



Bombay 
blood 
group





Therefore such individuals can be transfused 
with Bombay group  blood only.



ABO BLOOD GROUP SYSTEM

Blood group Antigen: RBC Antibody in 
serum

A A Anti B (beta)

B B Anti A (alpha)

AB A & B No antibody

O No antigen(H+) Anti A & anti B

Bombay No antigen(H-) Anti H, anti A 
and anti B


