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a) group I (0); b) group II (A); c) group III (B); d) group IV (AB); e) mistake, its necessary to perform blood grouping again.

20. The reaction antigen-antibody during Rh typing has name:

a) panagglutination; b) homoagglutination; c) pseudoagglutination;                               d) isoagglutination; e) heteroagglutination.

21. How many agglutinogens are in the blood group I (0):

a) are absant; b) 1; c) 2; d) 3; e) 4.

22.   How many agglutinogens are in the blood group IV (AB):

a) are absant; b) 1; c) 2; d) 3; e) 4.

23. Rh typing must be performed if it’ll be transfusion of:

a) plasma; b) red blood cell concentrate; c) 5% albumin; d) 10% albumin; e) normal saline.

24. Blood of the group IV (AB) Rh - positive may be transfused to recipient with blood group:

a) I (0) Rh-; b) I (0) Rh+; c) IV (AB) Rh+; d) IV (AB) Rh-; e) II (A) Rh+.

CLUES
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a) group I (0); b) group II (A); c) group III (B); d) group IV (AB); e) mistake, its necessary to perform blood grouping again.

15. If during blood grouping with anti A and anti B coliclones positive agglutination with both anti A and anti B coliclones is present, the blood under examina​tion is of:

a) group I (0); b) group II (A); c) group III (B); d) group IV (AB); e) mistake, its necessary to perform blood grouping again.

16. If during blood grouping with standart red blood cells a negative reaction with group I (0) red blood cells is present, but a positive one with those of groups II (A) and III (B), the blood under examina​tion is of:

a) group I (0); b) group II (A); c) group III (B); d) group IV (AB); e) mistake, its necessary to perform blood grouping again.

17. If during blood grouping with standart red blood cells a negative reaction with group I (0) and II (A) red blood cells is present but a positive one with those of gro​up III (B), the blood under examina​tion is of:

a) group I (0); b) group II (A); c) group III (B); d) group IV (AB); e) mistake, its necessary to perform blood grouping again.

18. If during blood grouping with standart red blood cells a negative reaction with group I (0) and III (B) red blood cells is present but a positive one with those of group II (A), the blood under examina​tion is of:

a) group I (0); b) group II (A); c) group III (B); d) group IV (AB); e) mistake, its necessary to perform blood grouping again.

19. If during blood grouping with standart red blood cells a negative reaction with group I (0), II (A) and III (B) is present, the blood under examina​tion is of:

23

a) group I (0); b) group II (A); c) group III (B); d) group IV (AB); e) mistake, its necessary to perform blood grouping again.

8. Аgglutinogens are localized in:
a) leucocites; b) red blood cells; c) blood platelets; d) plasma; e) bile.

9. Аgglutinins are localized in:
a) leucocites; b) red blood cells; c) blood platelets; d) plasma; e) bile.  

10. Rh factor is a:

a) agglutinogen; b) agglutinin; c) agglutinogen – agglutinin; d) fibrinogen; e) fibrin.
11. If during Rh typing agglutination seen with the drops in both series of the anti-Rh serum, the blood is: 

a) rhesus negative; b) rhesus positive; c) its impossible; d) its mistake; e) rhesus positive of rhesus negative 
12. If during blood grouping with anti A and anti B coliclones negative agglutination with both anti A and anti B coliclones is present, the blood under examina​tion is of:

a) group I (0); b) group II (A); c) group III (B); d) group IV (AB); e) mistake, its necessary to perform blood grouping again.

13. If during blood grouping with anti A and anti B coliclones positive agglutination with anti A coliclones  is present,  the blood under examina​tion is of:

a) group I (0); b) group II (A); c) group III (B); d) group IV (AB); e) mistake, its necessary to perform blood grouping again.

14. If during blood grouping with anti A and anti B coliclones positive agglutination with anti B coliclones. is present,  the blood under examina​tion is of:

Hemotransfusion therapy includes blood transfusion, transfusion of blood components and products. It takes a leading place in surgical practice. It is a basic medical measure in struggle with anaemia, hypoxia, toxication at acute blood loss preoperatively, during surgical operation and postoperatively.

The blood transfusion should be considered as serious operation - transplantation of a living tissue, which is able to save its functions in an organism of a new host. Such procedure isn’t indifferent for recipient and can cause changes in his/her homeostasis.

Peculiarity of hemotransfusion therapy at the surgical patients nowadays is the differentiated application of blood components and limitation of the indications for whole blood use. Transfusions of blood components can be used not less than at 90% of the surgical patients. 

In the present time basic principles of hemotransfusion therapy are:

1. Observance of the strictly differentiated indications to application of whole blood and its components;

2. Application of maximum effective medical dozes of blood components.

The modern period in the blood transfusion doctrine began in 1901 from discovery by C. Landshteiner blood groups.

The blood groups are the immunobiological properties of blood, which are independent on sex, age, race and geographical zone, and it is possible to divide blood of all people into strictly certain blood types.

          The fittings to this or that blood group is stipulated by presence or absence in blood cells and plasma of appropriate group antigens. To the present time at the human are known more than 200 various blood group antigens, which are divided into several group antigen systems. The blood

group antigens are transmitted by succession and during life do not vary, and there combination is individual at each person. Identical combinations of blood groups at two persons are rare. Such is possible only at uniovular twins, whose blood group antigens are identical.

Among existing blood groups are distinguished group antigen systems of red blood cells, leucocytes, blood platelets and plasma proteins.

It is known more than 15 independent from each other antigenic of systems red blood cells. For clinical practice the most important value has the system АВО. The second place is taken by Rh-system. The compatibility of donors and recipients blood on antigens of these two systems is taken into account before each blood transfusion.

The АВО system.

  The discovery of АВО blood group system is connected with the name of the Viennese doctor C. Landshteiner, who published in 1901 data about existence of three blood groups. Priority of discovery in 1907 of the fourth blood group, and also creation of complete blood group classification belongs to the Czech doctor    J.Janskyi.

Differentiation of blood on groups by АВО system is based on four various combinations of two agglutinogens (antigens) A and B and two agglutinins (antibodies) α and β in red blood cells and blood serum of people.

The ABO antigens are carbohydrate (CHO) chains on large, membrane-bound glycosphingolipid mole​cules that differ only in their terminal sugar. The genes responsible for these differences are alleles at the ABO locus on chromosome 9 that encode specific transferases. The A gene transferase appends an N-acetylgalactosamine onto the common precursor
2. J. Jansky discovered the IV (AB) blood group in:

a) 1800 year; b) 1820 year; c) 1880 year; d) 1901 year; e) 1907 year   
3. If during blood grouping with standard isohaemagglutination serum the isohemagglutination reaction is negative with test serum II (A) in both series and positive with groups I (0) and III (B), the blood under examina​tion is of:

a) group I (0); b) group II (A); c) group III (B); d) group IV (AB); e) group II (A) or group IV (AB)

4. If during blood grouping with standard isohaemagglutination serum all the serum of I (0), II (A), III (B) groups give positive reactions to both series of serum and group IV (AB) test serum give negative reaction, the blood under examina​tion is of:

a) group I (0); b) group II (A); c) group III (B); d) group IV (AB); e) mistake, its necessary to perform blood grouping again.

5. If during blood grouping with standard isohaemagglutination serum the isohemagglutination reaction is negative with test serum III (B) in both series and positive with I (0) and II (A) groups, the blood under ex​amination is of:

a) group I (0); b) group II (A); c) group III (B); d) group IV (AB); e) mistake, its necessary to perform blood grouping again.

6. If during blood grouping with standard isohaemagglutination serum the agglutination reaction is negative with the three sera in both series, the blood under ex​amination is of: 

a) group I (0); b) group II (A); c) group III (B); d) group IV (AB); e) mistake, its necessary to perform blood grouping again. 

7. If during blood grouping with standard isohaemagglutination serum all the serum of II (A), III (B), IV (AB) groups give positive reactions to both series of serum, the blood under examina​tion is of:

Without crossmatching all recip​ients may therefore receive only group I (0) blood, as this blood is devoid of any agglutinogens (the holders of group I blood are referred to as universal donors). 

On the other hand, patients of group IV (AB) blood can receive that from donors of all the other blood groups, since the patient's blood is free of any agglutinins (the holders of group IV blood are called universal recipients). 

However, if large amounts of blood are needed, as is the case in uncontrolled bleeding, agglutinins of the blood trans​fused can cause agglutination of the patient's red blood cells. Ottenberg's rule is applicable only when the amount of blood to be transfused does not ex​ceed 500 ml.

If Rh-positive blood is transfused for the first time to a Rh-negative patient who has not been sensitised earlier, overt incompatibility reactions are not observed, antibodies, however, being formed. Giving blood to an Rh-negative woman who has been sen​sitised through pregnancies with a Rh-positive fe​tus may result in Rh incompatibility. Transfusing Rh-negative blood to a Rh-positive recipient, one should bear in mind that production of antibodies to the weak antigen system of Rh present in the transfused blood cannot be ruled out.

According to the current principles of transfusiology, the blood transfused may be of only the same group (the ABO system and Rh group). In emer​gency, Ottenberg's rule can be applied.

TESTS

1.  C..Landshteiner discovered blood groups in:

a) 1800 year; b) 1820 year; c) 1880 year; d) 1901 year; e) 1907 year   
chain whereas the В gene transferase appends a galactose instead: these effects are genetically codominant. The 0 gene does not produce a func​tional transfcrase, and its effect is genetically recessive.

ABO antigens are expressed early in gestation and at high density on almost all human cells. ABO antibodies do not arise spontaneously but are normally induced dur​ing the first year of life by exposure to ABO-like CHOs common to flora that colonize the normal gut. Infants then develop antibodies to the A antigen or В antigen, or both, absent from their own cells. CHO antigens induce strong and persistent IgM antibody responses, and this class of immunoglobulin is an effective hemolysin and activator of serum complement.

At people with the first blood group red blood cells do not contain agglutinogens A and B, but in blood serum are present agglutinins α and β. 

The second blood group is characterized by presence in red blood cells agglutinogen A, and the blood serum contains agglutinin β. 

In red blood cells of people with the third blood group is contained agglutinogen B and agglutinin α in blood serum. 

The fourth blood group is contrast to first - in red blood cells are present agglutinogens A and B, agglutinins α and β in blood serum are absent.

Agglutinin α calls agglutination of red blood cells with agglutinogen A,  agglutinin β calls agglutination of red blood cells with agglutinogen B. Such reaction has name isohemagglutination. Agglutinin and agglutinogen of the same type cannot be present in blood of the person simultaneously.

Classification. The alphanumeric classification of blood groups is used (tab.1).

Table 1. ABO -classification of blood groups
	Blood group
	Agglutinogens
	Agglutinins

	I
	-
	α, β

	II
	A
	β

	III
	B
	α

	IV
	A, B
	-


Blood subgroups. Agglutinogen A, contained in red blood cells of the people with blood groups A (II) and AB (IV) is inhomogeneous and can be shown as two subtypes -А1 and А2. Agglutinogen B has not such differences, in this connection the concept "blood subgroups" characterizes only intragroupe differences of agglutinogen A.

Red blood cells, which has agglutinogens А1, differs from red blood cells with agglutinogens А2 by more expressed ability to agglutination and absorbtion in relation to agglutinins.

Among people with the second and fourth blood groups the subgroup А2 can be in 12 %, is more often at fourth blood group (each 5-6 persons with the fourth blood group is the launcher of the weak А2-antigen).

Technique of blood grouping.

I. With standard isohaemagglutination serum.

For the blood grouping the following are re​quired:

• two sets of standard sera I (0), II (A), III (B) of different serial groups;

HLA system.

Here the most relevant features are the protein nature of these antigens; their very low to ab​sent expression on red blood cells but strong expression on white blood cells, platelets and almost all other tissue, and the absence of naturally occurring antibodies.

Patients may become sensitized to HLA proteins through pregnancies, transfusions, or transplants. HLA antibodies do not diminish the efficacy of red blood cells transfu​sions, but may cause febrile transfusion reactions due to reactivity with donor leukocytes in the blood product. Because HLA antigens are expressed on platelets, sensitized patients may require platelets selected for HLA compatibility to attain a therapeutic effect.

The importance of blood grouping during blood transfusions

The antigens of blood, mainly those of ABO sys​tem and Rh, can be responsible for its immunological incompatibility. If the recipient's (i.e. patient's) blood contains antigens against to those of the red blood cells and antibodies in donor's plasma, ag​glutination of the red blood cells is likely to occur. This type of agglutination can be seen when similar antigens and antibodies A and α, B and β, as well as Rh antigens and anti Rh antibodies react. For this to take place there should be sufficient amounts of antibodies, or the titre, present in the blood serum. 

Ottenberg's rule is based on this principle, which says that the donor's red blood cells transfused aggluti​nates and since the agglutinin of the transfused blood is diluted by the recipient's blood, the concentra​tions are not as high as to cause agglutination of the recipient's blood. 

• Observe the results in 5 minutes. 

Results

1. Agglutination of the red blood cells present with the anti Rh serum and absent with the control serum implies Rh-positive blood.

2. The absence of agglutination with the se​rum is indicative of the patient's blood being Rh-negative.
3. In case of agglutination with both sera the re​action has to be regarded as unclear.

In emergency, transfusion of only Rh-negative blood is possible, and if it is not available and the patient's condition requires blood transfusion, Rh-positive blood may be given following crossmatch​ing the blood for Rh compatibility.

Rh typing with monoclonal antibodies “Anti-D-super”.

The monoclonal antibodies “Anti-D-super” is a di​luted ascitic fluid of mice carriers of hybridomas that are producing of Ig I against antigens D-antigen. 

Procedure

• Place big drops of “Anti –D-super” reagent on a labelled plate or a flat plastic surface.
• Put the drop of blood in question (which should be one-tenth as big in size nearby and mix).
• Shake the plate slightly and observe for about 3 minutes (the reaction normally occurs with​in 30-60 seconds to form small red aggregates fol​lowed by flakes).

If the reaction with anti –D-super reagent is positive, i.e. the blood is supposed to be Rh-positive blood. Otherwise it is Rh-negative.
• an ampoule of serum IV (AB) (Put a dry clean pipette into each ampoule that contains the serum!);

• a vial with normal saline and a pipette;

• a clean dry plate;

• a ground slide;

• sterile spear-like needles for finger pricks;

• sterile swabs;

• alcohol.

The procedure has to be performed in a well-lit room at 15-25 °C. Each vial of the standard serum has to be labelled with information of the blood group, serial number, titre, expiry date, and the manufacturer. Never use vials without the relevant information provided.

A standard serum ampoule for blood (ABO sys​tem) grouping is normally supplied with a specific colour indicator: I (0) - colourless (no stripes on the label), II (A) - blue (two stripes on the label), III (B) - red (three stripes on the label), IV (AB) -yellow (four stripes on the label). The ampoule with serum is kept at 4-10°C, the sera being clear. The ampoule should be intact. Never use for transfusion the serum that contains flakes, sediments or turbidity. The typing serum should be potent, with a titre of at least 1:32 and the first signs of agglutination being evident within 30 seconds. Expired serum may never be used.

Procedure. Divide the plate into 4 parts with a colour pencil and label the parts clockwise - I (0), II (A), III (B). Place the serum of the two series of groups I (0), II (A), III (B) on the corresponding areas using their individual pipettes. Cleanse the fin​ger with alcohol and prick it with a sterile needle. Clear away the first blood drop with a swab, while further drops of blood are
to be placed with differ​ent edges of the slide and thoroughly mixed with a drop of serum (the drop of blood should be 5—10 times as smaller as that of serum). Shaking the plate facilitates mixing the serum and blood. Check ini​tial results in 3 minutes, then add a few drops of normal saline, and shake the plates again to mix the drops again. Examine finally the mixture for agglu​tination in 5 minutes. In a positive isohemagglutination reaction, flakes and granulations of red blood cells that have clung together do not separate on dilution with nor​mal saline or shaking. In a negative reaction, drops of serum on the plate, alternatively, appear trans​parent, evenly coloured pink, with no granules or flakes visible. The four patterns of the agglutina​tion reaction with standard sera of groups I (0), II (A), III (B) are possible:

1. The agglutination reaction is negative with the three sera in both series. The blood under examina​tion is of group I (0).
2. The isohemagglutination reaction is negative with test serum II (A) in both series and positive with groups I (0) and III (B). The blood under examina​tion is of group II (A).

3. The isohemagglutination reaction is negative with test serum III (B) in both series and positive with I (0) and II (A) groups. The blood under ex​amination is of group III (B).
4. All the serum of I (0), II (A), III (B) groups give positive reactions to both series of serum. The blood under examination is of group IV (AB).
However, before making the final conclusion another investigation has to be performed with group IV (AB) test serum, following the same procedure as mentioned above. A negative isohemagglutination reaction following this test attests the blood being of group IV (AB).
If other types of reactions are encountered it means that the procedure
It will be noted that the addition of normal saline to the serum, as is the case with ABO group​ing, must be avoided, since it may counteract ag​glutination.

The factors that may be responsible for the mis​takes in Rh typing are as follows:

• reduced activity of the standard Rh serum;

• wrong serum-blood proportions;

• inappropriate room temperature:

• reduced exposition period (less than 10 mi​nutes);

• addition of normal saline into the serum;

• absence of testing for controls for serum stre​ngth and specificity;

• group incompatibility of the standard serum with the blood under investigation and the standard red blood cells.

In emergency, Rh typing can be performed at bedside. 

An “express” method of Rh typing requires special reagents — anti-Rh serum of group IV (AB) diluted in 20—30% albumin used as the conglutin, i.e. that substance that allows aggregation of red blood cells under room temperature.

Procedure

• Put a drop of the anti-Rh serum of group IV (AB) and nearly a drop of Rh-negative serum of group IV (AB) free of antibodies on a ground slide or a Petri dish;

• add to each drop of serum 2—3 times less than the patient's blood in the amounts half even less as much as those of the serum;

• mix these with a glass rod or by shaking for 3-4 minutes;

• add one drop of normal saline to each mixture;

4. Pipette for serum.

5. Ground slide (or glass rod). 

Procedure

• Put three big drops of the anti-Rh serum of one serial type into the Petri dish:

• add three drops of that of the other series to arrange the drops in two parallel lines;

• place a few small drops of the test blood on the anti Rh drops in the first vertical row of both series (in the ratio of serum to blood as 10:1 or 5:l);

• put the same small amount of standard Rh pos​itive red blood cells on the serum drops in the second vertical row (to check for its strength);

• add the drops of Rh negative standard red blood cells to the serum drops in the third row (to check for its specificity);

• mix the serum and red blood cells of each row separately, with different glass rods, cover the dish and place it on the water bath at 46-48 °C;

  • observe the results in 10 minutes (the room should be well lit). 

Results:

1. The drop with the standard Rh-positive red blood cells should give a positive reaction of agglu​tination.

2. The drop with Rh-negative red cells should be negative.

3. The agglutination seen with the drops in both series of the serum with red cells of the blood under examination suggests the presence of Rh factor in the blood is rhesus positive.

4. Otherwise it is Rh-negative.

was followed improperly.
The information as to the patient's blood group is noted in his/her folder or case history, as well as on the front page of the file with the date and signa​ture of the physician who has conducted the exam​ination.
Mistakes in blood grouping tests are possible when the reaction of agglutination, though having actually occurred, cannot be identified and vice versa.
Agglutination can be overlooked in the follow​ing situations:
1) if the strength of the test serum is mild or the red cells are of low agglutinative power;
2) if an excessive amount of blood has been add​ed to the test serum;
3) if the temperature of the room in which the reaction is being performed is too high, a condition which slows down the reaction of agglutination.
To prevent the errors, the test serum to be used should be active in high titres, the ratio of blood to serum being 1:5—1:10. The temperature should not exceed 25°C and the results should be noted in as late as 5 minutes from the beginning of the test.

Agglutination can be erroneously identified due to drying up the serum drop, the arrangement of the red cells into coin-like piles or “cold” agglutination if the test is performed at room temperature below 15 °C. The addition of normal saline to the blood serum drop and performing the test at a tempera​ture above 15 °C eliminates the possibility of such errors. In general, errors in blood grouping almost always result from not following the instructions have not been followed correctly.
In all dubious cases repeat the test using test se​rum of different series and or new standard red blood cells.
II. With anti A and anti B monoclonal antibodies, or anti A and anti B coliclones
Anti A and anti B coliclones are used for ABO blood grouping as an alternative to the standard isohemagglutination serum by way of detecting an​tigens A and B in the red blood cells by the anti​bodies contained in coliclones. “Coliclone” is a di​luted ascitic fluid of mice carriers of hybridomas that are producing of IgM against antigens A or B. As distinct from the standard ABO-serum, a coliclone provides a quicker and more pronoun​ced reaction of agglutination. The use of coliclone eliminates the risk of transmission of hepatitis B or C viruses or HIDV.
The grouping should be performed at 15-25 °C.

Procedure
• Place big drops of anti—A and anti-B coliclones on a labelled plate or a flat plastic surface.
• Put the drops of blood in question (which should be one-tenth as big in size nearby and mix using different sticks or different edges of the ground slide for each group).
• Shake the plate slightly and observe for about 2,5 minutes (the reaction normally occurs with​in 3—5 seconds to form small red aggregates fol​lowed by flakes).
The following patterns of the reaction are possible:
1. Negative agglutination with both anti A and anti B coliclones suggests that blood contains nei​ther A- nor B-agglutinogens and thus the patient's blood is of group I (0).
2. Positive agglutination with anti A coliclones indicative of A agglutinogens contained in the pa​tient's red blood cells. The blood is
in their absence of naturally occurring antibody and induction of mostly IgG immune response. Other plasma and cellular allosensitization, such as anti-IgA, anti-platelet, anti-granulocyte and anti-drug antibodies, are of a range and complexity beyond the scope of this text and warrant consultation with a specialist trained in transfusion medicine.

Classification. The system of antigens rhesus is shown by 6 antigens, which, as well as other blood group antigens during life do not vary. In literature uniformly are widely used two classifications: by the Wiener and by Fisher and Rice (tab.2.). 

Table 2. Classification of Rh -factor

	Classification


	Type of antigen

	by Wiener
	Rho
	rh '
	rh "
	Hro
	hr '
	hr "

	by Fisher and Rice
	D
	C
	E
	D
	c
	E


Rhesus factor (Rh) typing

Based on conglutination, Rh typing is per​formed with special anti-rhesus serum at the labo​ratory. ABO grouping usually precedes this.

The equipment and prerequisites are as follows:

1. Two different series of the standard anti-Rh serum to match the group of the blood under inves​tigation (you may also use a compatible group of the standard washed Rh positive and Rh negative red blood cells of the same group instead).

2. Petri dish.

3. Water bath.

be considered to block the induction of an active anti-D immune response. This is particularly important in women of childcaring age in order to prevent hemolytic disease of the newborn in future pregnancies. The anti-D immunoglobulin will cause removal of the D (+) cells. If more than 1 unit of D (+) cells has been transfused, consideration should first be given to performing an exchange transfusion to mini​mize the volume of red blood cells to be destroyed.

Rh transfusion reactions are less severe than ABO for several reasons. Patients without prior transfusions or pregnancies will not have preformed anti-Rh antibodies that could cause acute transfusion reactions. The anti​bodies induced by Rh sensitization will be primarily IgG, therefore, red blood cells destruction will be extravascular and relatively slow, occurring over hours or days (i.e. a delayed hemolytic transfusion reaction), usually with​out overt clinical symptoms. Further, if incompatible red blood cells are given to an already Rh-sensitized patient (e.g. D (+) red blood cells to a patient with anti-D), the red blood cells destruction will still he primarily extravascular and, thus, more a de​layed than an acute reaction. Because Rh expression is limited to red blood cells, and because anti-Rh antibodies do not occur naturally, platelet and plasma transfusions and solid organ transplants are not affected by Rh incompati​bility.

Typing for the other, less immunogenic, Rh antigens is not routinely performed unless there has been a positive antibody screen or crossmatch, or the patient has a history of sensitization against one of those antigens.

Other red blood cells alloantigen systems produce relatively in​frequent transfusion complications in the surgical setting. The most common (e.g. Kell, Kidd and Duffy systems) mechanistically resemble Rh, particularly
therefore of group II (A).
3. Positive agglutination with anti B coliclones. The red cells of the blood under examination contain B agglutinogens and are consequently of group III (B).
4. Positive agglutination with both anti A and anti B coliclones. The patient's red blood cells contain A and B agglutinogens, which is suggestive of group IV (AB) blood.                                                                                       

If the reaction is positive with both anti A and anti B coliclones, i.e. the blood is supposed to be of group IV (AB), a further test should be performed using normal saline, to eliminate the possibility of non-spe​cific agglutination. A big drop (0,1 ml) of normal saline is mixed with a smaller one (0,001 ml) of the test blood. The absence of agglutination supports the conclusion that the blood is of group IV (AB).Liquid anti - A and anti - B coliclones are stored in ampoules or vials, labelled red for anti - A and blue for anti - B coliclones. They are to be kept in the re​frigerator at 2-8 °C for two years.

Otherwise, agglutinative grouping is performed by using washed standard red blood cells.

III. With the standard washed red blood cells of the known group
Procedure. Place three to four millilitres of the patient's venous blood into a glass tube and centrifuge it. Put a few drops of the serum on a labelled plate accordingly and add a few drops of the stan​dard red blood cells, one-fifth as big as those of the serum under investigation, mix these using the edges of a slide, and shake the plate for 3 minutes. Then mix one drop of normal saline with each portion and keep shaking the plate for some more time. Observe the reaction after 5 minutes. The four patterns of the reactions are possible:
1. A negative reaction with group I (0) red blood cells but a positive one with those of groups II (A) and III (B) imply the patient's blood being of group I (0).
2. A negative reaction with group I (0) and II (A) red blood cells but a positive one with those of gro​up III (B) are indicative of the test blood being of group II (A).
3. A negative reaction with group I (0) and III (B) red blood cells but a positive one with those of group II (A) suggests that the blood under investigation is of group III (B).

4. A negative reaction with group I (0), II (A) and III (B) red blood cells signifies group IV (AB) blood.

System rhesus (Rh-Hr)

The first antigen of this system Rh (D), called the rhesus-factor, was found in red blood cells of the person in 1939 by American scientists Wiener with the help of serum of rabbits, immunized by red blood cells of monkeys: macaques-rhesus. The Rh-factor is present in blood of 85 % people; in 15 % of people this factoris absant. Analysis of antibodies exhibited in blood of the people with history of posttransfusion complications or immunological conflict during pregnancy, has resulted in discovery of other antigens of this system called as subtypes of the Rh-factor.

Rh antigens arе proteins that appear early in gestation, are found only on the membranes of red blood cells and their precursors, and are expressed at relatively low den​sity. Encoded by a multilocus complex on chromosome 1, the Rh system functionally behaves as three tightly linked genes, each having two major alleles: D and d; С and с; Е and e. The D antigen is by far the most immunogenic. Its allele, d, is immunologically silent, apparently as a
result of the deletion of several codons. Common usage of the term Rh typing refers to D antigen testing; ie, D (+) peo​ple are called Rh-positive, and D (-) are called Rh-negative, regardless of the other (C, c, E, e) antigens of the Rh system. Rh-like antigens are not encountered naturally in the environment, therefore, anti-Rh antibodies are pro​duced only by patients exposed to these proteins through transfusions or pregnancies.

As expected for an immune response to protein antigen, anti-Rh antibodies are initially IgM but rapidly switch to IgG with persistence and immune memory (i.e. rapid recall with increased liters following rechallenge). IgG are less effective than IgM antibodies in activating complement, particularly with a low density of antigen on the target red blood cells. Therefore, immune destruction of red blood cells due to Rh alloimmunity is primarily by IgG-mediated extravascular phagocytosis rather than intravascular lysis. Of special note is the problem of Rh alloimmunity in pregnancy be​cause maternal IgG crosses the placenta and can cause clinically significant hemolytic destruction of Rh-incompatible fetal red blood cells. This problem of hemolytic disease of the newborn primarily affects D (-) women carrying a D (+) fetus.

The clinical impact of the Rh system also is explained by its immunologic characteristics. The strong immunogenicity of the D antigen dictates that donors and recipi​ents should be typed for D compatibility in order to avoid anti-D sensitization. D (-) recipients should (except for emergencies) receive only D (-) red blood cells, but D (+) recipients can accept either D (+) or D (-) red blood cells. In the event that a nonsensitized D (-) patient is inadvertently exposed to D (+) red blood cells, prompt administration of hyperimmune anti-D immunoglobulin preparation should
