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Rh Blood Group System
Discovery: 1940 K. Landsteiner and A. Wiener
Experience: Rabbits were injected with the red blood cells

of the Rhesus monkey. The injection caused an antigenic
reaction in the serum component of rabbit blood.

n T k2 y
antibody formation M_Aﬁ

Rh factor

i g
e

When ﬁiﬁnd from humans was tested with the rabbit serum, the red blood cells
of 85% of the humans tested agglutinated such blood was typed Rh positive.

The blood of the remaining 15% lacked the factor and was typed Rh negative.

Agglutination 85% No agglutination 15%
Rh positive RBCs Rh negative RBCs



Rh Blood Group System

Antigens of Rhsystems: D EeCc

more than 50 antigens

D antigen is on the RBC: RhD positive

D antigen lack on the RBC: i Negative

is only a symbol of lack the D antigen

RhD negative means there is no D antigen
on the cell membrane
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Rhésus positifs
~ 85%

Rhésus négatifs
~ 15%
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< 1%
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Basic of RhD grouping

D 3"799" Anti-D antibody

>

IgG antibody in vivo

T

MONOCLONAL IgMigG ANTI-D

8

% *
v r
-

e

=

- Antigen-antibody reaction




Caracteristics of IgM and IgG antibodies

IgM IgG
2 y —HON
e.g. ABO e.g. Rh
Pentamer (big) Monomer (small)
10 binding sites 2 binding sites
complete incomplete
naturally occuring Immuno antibody
NOT accross the placenta ACCROSS the placenta
Reaction temperature +4 °C to | optimal reaction
room temperature temperature 37 °C
Binds Complement NOT binds Complement .

/

Monoclonal IgM anti-D is used to in vitro tests
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Antibody detection

Immune antibodies are IgG origin

Transfusions, pregnancy, transplantation

Clinical importance of immune antibodies:
May cose agglutination or hemolysis in vivo — maybe fatal

Hemolytic disease of the newborn

Type of antibodies
e IgG Y incomplet
small and no direct agglutination




Direct Antiglobulin Test (DAT)
“Coomb’s Test”

AR T4 X 5@1

“atient’s serum Incubation with Binding of any |
with IgS (YY) reagent RBCs IgG to reagent
RBCs

+ie

5=

Imncubation with Agglutination
antibodies {positive indirect
haman g | ¥ Croombs” test)




Direct Antiglobulin Test (DAT) | ::




Direct antiglobulin tast

Cells mated in vivo

‘Washed fo remove
unbound ghabulins

Addition of an-human

ghabulin [AHG) promotes
aglutination afer




DIRECT COOMB’S TEST

-f
+ anti- Hu lgG =
‘ A Coomb’gs

Reagent
Patient

Sample -
A
Eapmle: The ‘ .
positive for the

mother’s Ab on the ‘
surface of RBCs in

presence of the }'
erythroblastosis fetalis Aggl utination




Indirect Antiglobulin Test (IAT)



Indirect antiglobulin test

Senum with specific antibooy
mibxed with reagent red cells

Washied x3 after Incubation 1o
remove unbound ghobulins




INDIRECT COOMB’S TEST

Patient Sample D
STEP 1 Ji Tt = ‘
4 A
Rh*DRBCs A
b
A |

to determine the presence

)
of nonagglutinating Ab in her ‘ i A\

bloodstream that will attack the . :
fetus’s RBCs if the father is Rh* Aggl utination

D

+ A =

anti- Hu 1gG D

Example: o
A mother who is Rh-
can have prenatal testing




Coombs reaction

Anti-human globulin (Cooimbs) antibody are produced

by immunizing non-human‘species with human serum.
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b bl an: arw shorem sibeched io
WG o (e B oy i

Tha padiant’ s wased A0y pggiunnaee: scibaman
REBCs we oubated filh  asliedees N e ebs belssen
BRCy by birding = ke haman
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Animal anti-human antibodies
will also bind 1o human
antibodies, commonly 1gG or IgM
that may be fixed onto antigens
on the surface of red blood cells
and in the appropriate test
conditions this can lead
to agglutination of RBCs.

The phenomenon of agglutination
of RBCs is Iimportant here,
because the resulting clumping of
RBCs can be visualised, when
clumping is seen the test is
positive and when clumping is
not seen the test is negative.

The "DAT is used to detect
lgG or C3 bound to the
surface of the red cell.
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The IAT is used to detect free red
cell antibodies in patient serum.

Antibody tests




ANTIGLOBULIN TESTING

DIRECT ANTIGLOBULINTEST (DAT)
Patient’s red cells

INDIRECT ANTIGLOBULINTEST
(IAT)
Patient’s serum

Detects in vivo antibody coating
(sensitization) of red cells

Detects in vitro red cell sensitization
if red cells contain antigen
corresponding to serum antibody

Useful in:

1. Detection of hemolytic disease of
the newborn (employing infant’s
red cells)

2. Investigation of transfusion
reactions

3. Detection of autoimmune
hemolytic anemia (AIHA)

4. Detection of red cell sensitization
by drugs (penicillin, cephalothin,
alpha-methyldopa)

Useful in:

1.

W

Detection and identification of
unexpected antibodies

. Compatibility testing (cross-

matching)

Red cell antigen phenotyping
Investigation of transfusion
reactions

. Detecting Du antigen (weak D)
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- Etablissement de Transfusion Sanguine LYON
Rétf. DIH: 706625

100 (01 CHER (TR PR e -

MORO ZENAIDE

Né(e) le : 09.10.1921 (F) ACI +

Avant toute transfusion, contacter I'ETS

|
] A1 Rh négatif

1° détermination : 22.07.98 HO VALSERINE
2° détermination : 19.08.98 CTS EHerriot

P

D-C-c+E-e+ K-k+ ATTENTION ANTICORPS IRREGULIERS
J Fy(a-b+) Jk(a+b-) S+s+ anti-D anti-Fya

Caractéres gras : analyses effectuées sur 2 prélevements 21117 EH PAV H BIS 3 HEPATO GASTRO
___Pour le législateur, cette carte ne présente de garantie que si la mention “2° détermination” est complétée

Etablissement de Transfusion Sanguine LYON
- Réf. DIH: 706625

I T T T T coten fu moone

__ MORO ZENAIDE

Né(e) le : 09.10.1921 (F) ACI| +
|

- Awvant toute transfusion, contacter I'ETS

| A1 Rh négatif

1° détermination : 22.07.98 HO VALSERINE
J|- 2° détermination : 19.08.98 CTS EHerriot

D-C-c+E-e+ K-k+ ATTENTION ANTICORPS IRREGULIERS
—1 Fy(a-b+) Jk(a+b-) S+s+ anti-D anti-Fya

{ Caractéres gras : analyses effectuées sur 2 prélévements 21117 EH PAV H BIS 3 HEPATO GASTRO
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Test methods for antibody detection

Tube test, microplate test, column agglutination

4+ ; 0+

3+ 2+ 1+ +/- negative

Gel separates agglutinates based on size and by binding to IgG-coated RBCs
a) Strong positive gives agglutinates at the TOP of the gel (left side of above)
b) Complete negative gives RBCs at the BOTTOM of the gel (right side)

Test procedure
Patent’s serum (unknown antibody) + test cells (known antigens)
Reaction temperarure + 37 oC
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