Rhesus Null Phenotypes
· These are individuals lacking all presentations of rhesus antigen on the surface of rbc.
· This phenotype was discovered in 1961 by Landsteiner & Weiner.

· The Rbc’s are devoid of rhesus antigens (DCEce) & do not react will all rhesus antisera.

· The phenotype is denoted as (---) while the genotype is denoted as (--- / ---).

· These individuals inherit the rhesus gene from their parents in the normal way but they lack the modifier gene (X1r).
· The gene acts as precursor 1 (ps1) converting it to precursor 2 (ps2).

· The rhesus genes that acts upon ps1 to form rhesus antigen on red cell.

· The absence of gene X1r means the inability to convert to ps2 and there is no substance upon which rhesus gene can act to form rhesus antigen on Rbc’s

· Individual have gene Xor in homozygous form (Xor / Xor).
· They should be classified as rhesus negative but should only receive blood from fellow rhesus null donors.
· They can not receive blood from rhesus positive donors because they might develop rhesus antibodies with rhesus positive blood.

· Rhesus null subjects also have cell membrane defects & are subjected to excessive hemolysis.
· Their Na+ and K+ ion regulation is abnormal and Osmotic fragility is also raised.

Rhesus Typing Techniques

· This is the detection of presence or absence of D antigen on the surface of Rbc’s

· When found presence, individuals is classified as rhesus positive while absent as rhesus negative.

(1) Slide method (IgM anti D)

· Make 5%cell suspension of the specimen
· Apply one drop of suspension on a clean glass slide

· Add one drop of IgM anti D and mix with applicator stick.

· Examine for agglutination macro and microscopically and record your results.

(2) Test tube method (IgM anti D)

· Make 5%cell suspension of the specimen

· Apply one drop of suspension to a labeled test tube.

· Add one drop of IgM anti D and mix & centrifuge at 1000rpm for 2 min.

· Shake the test tube gently & examine for agglutination macro and microscopically and record your results.

(3) Albumin additive technique.

· Make 5%cell suspension of the specimen

· Apply one drop of suspension to a labeled test tube.

· Add one drop of IgG anti D and mix
· Add one drop of 20% bovine albumin and mix

· Incubate at 37oC in a water bath for 30 -60 min

· Remove test tube and examine for agglutination macroscopically.
· If no agglutination, centrifuge at 1000rpm for 2 min & examine both macro & microscopically
(4) Albumin layering method (IgG anti D)
· Make 5%cell suspension of the specimen

· Apply 2 drop of suspension to a labeled test tube.

· Add 2 drop of IgG anti D and mix

· Incubate at 37oC in a water bath for 30 -60 min

· Centrifuge at 3000rpm for 2 min
· Without disturbing the cell bottom, add 2 drops of 20 -30% bovine albumin to rum on the inside of the test tube.
· Without mixing, return the tube into water bath for 15 min

· Then gently examine macro and microscopically for agglutination.
· Record your results.

(5) Du test (IgG or IgM anti D)
· Make 5% cell suspension f the specimen
· Label 2 test tube test & control ( T and C)
· Add 2 drops 5 % cell suspension 2 both test tubes 

· Add 2 drops of anti D to “ T” and bovine to “C”
· Mix and incubate at 37oC for 30-60 min.
· Centrifuge at 1000rpm for 2 min & examine macro and microscopically for agglutination.

· If no agglutination, wash both tubes in a large normal saline 3 times

· Add 2 drops of AHG to both tubes shake 2 mix & centrifuge at 1000rpm for 2 min.

· Gently dislodge the cell sediment & examine for agglutination both micro and macroscopic.
Interpretation of results

· If only ‘T’ is positive, report as Du +ve
· If both tubes ‘T’ & ‘C’ are –ve, report as Du –ve.

· If both tubes ‘T’ & ‘C’ are +ve, report the test as invalid.
Comparing Albumin additive and antibody layering
· Both methods will have same end results.

· The latter shows firmer agglutination than the former hence more sensitive 
· During antibody titration, the latter will give a higher titre than the former by 256-512.
Sources of error in rhesus tying
· Dirty apparatus
· Contaminated reagents

· Use of high cell concentration

· Use of very low cell concentration

· Use of rbc’s several days old.

· Wrong interpretation of results.

· Use of contaminated or hemolysed specimen.

· Excessive centrifugation

· Drying on slide before reading is conducted.
· Failure to follow manufacturer’s instruction on use of antisera.

· Clerical error in recording results.
· Failure to add antisera to respective test tubes

· Use of antisera when it is cold (refrigeration temperature)

Blood Group specific substances
· These are the antigen like substances which posses blood group specificity but lack antigenicity.
· They can be detected in tissue & body fluids widely distributed in serum, saliva, tears, semen, gastric juice etc.
· About 80% of the population secret this substances in their body fluids and are called secretors.
· The remaining 20% do not secret and are called non-secretor.
Secretors
· These are individuals having soluble antigen in their body fluids and posses the secretor gene (Se) & gene H.
· Secretor gene can be possessed in homozygous (SeSe) or heterozygous (Sese).

· The H gene is very vital in formation of ABO antigens without which there will be no soluble antigen to secrete.
· Non-secretors therefore posses homozygous recessive secretor gene (sese).

Types of blood group specific substances (BGSS)
· There are  two types of distinct BGSS namely: - 
· Alcohol soluble – found in tissue cells & rbc’s and are also called glycolipids

· Water solution – found in most tissue cells and are also called glycoproteins

· Glyproteins are also controlled by secretor gene (Se).
· They are only found on tissue fluids of individuals possessing secretor gene.

· Glycolipids are not controlled by secretor gene & are not present in body fluids and secretions, they are present on tissue cells and rbc’s, whether an individual has secretor gene or not.
Sources of A, B and H substances

· Human sources – from secretors body fluids
· Plant sources – dolichus biflorus and ulex uropeaus
· Animal source 

· Hog pepsin       –A Specific

· Horse pepsin    – B specific 
Uses of A, B and H substances in blood transfusion
· Used in the screening the universal donor for irregular anti A and anti B
      
Collection of saliva

· Collect5ml of saliva in a test tube (incase of difficulty, chew rubber band or wax)
· Place test tube containing saliva on a boiling water bath for 10 min (to inactive enzymes that might destroy group specific substances)
· Centrifuge at 3000rpm for 10min
· Use clear supernatant fluid ( if for longer use, freeze at 4oC)
Screening for secretors
· The test must be done with a known control (Se or non Se)
Principle
· When blood group specific substances are mixed and incubated with corresponding antibody, they 
                         neutralize antibodies such that subsequent addition of corresponding rbc’s will show no agglutination
      Apparatus & reagents
· Test saliva
· Anti sera A & B ( and H if available)

· Boiling water bath

· Centrifuge

· Test tubes

· Marker pen

· Pasteaur pipette

· Noral saline

· 5% washed A, B (and O cells)
Proceedure
· Label 2 test tubes A& B ( and H if anti H is available)
· Dilute antisera with normal saline A &B (A & B = 1:16  H=1:2)
· Place one drop of diluted antisera into corresponding tube ( anti A to ‘A’ & anti B to “B”)
· Add a drop of prepared saliva to one of the tubes, mix and leave at room temperature for 10 mins.
· Add one drop of 5 % cell suspension of A cells to ‘A’, B cells to ‘B’ ( and O cells to ‘H’)
· Incubate further at room temperature for 30 – 60 min
Interpretation of results
	   ‘A’ tube 
	      ‘B’ tube
	           ‘H’ tube
	                     Conclusion 

	+
	-
	-
	Secretor of  B and H substance

	-
	+
	-
	Secretor of  A and H substance

	-
	-
	-
	Secretor of A, B and H substance

	+
	+
	+
	Non secretor


Key
· Agglutination – Antibody not neutralized

· No agglutination – Antibody neutralized.
                 NB
· There are commercially prepared blood group specific substances by many manufacturers
· ‘A’  blood group specific substance is commercially prepared from stomer clining of a hog
· ‘B’  blood group specific substance is commercially prepared from stomer clining of a horse[image: image1.png]
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