


BLOODGROUPS IN BOVINES, 1

Antibodies are specific substances, probably produced in the reticulo-endothelial
system as preventive agents against foreign substances intoduced into the body.
The chemical composition of antibodies is unknown but they are most probably
euglobular and pseudoglobular proteins, which are very specific, i.e. they only
react with the antigen by which they were produced. This characteristic is used to
detect antigenic differences between red blood cells.

Antiserum is a serum containing antibodies. In blood group research, antisera
are obtained by hyper-immunization with bovine erythrocytes, i.e. repeated trans-
fusions of small quantities of blood.

Testserum or Reagentis an antiserum which has been 1endered specific to a single
antigenic factor. Each testserum is able to detect a corresponding antigenic factor
on the erythrocytes.

Antigenic factors or blood factors are the specific entities on the erythrocytes
which react with the different reagents (antisera). Thus, erythrocytes reacting with
the A reagent (== anti-A) are said to carry the antigenic factor or blood factor

Blood group denotes a gene-determined unit, containing one or more antigel
factors.

Blood group system: Blood factors or blood groups which are determined by
genes at the same locus and most probably on the same chromosome, are said to
belong to the same blood group system.

Blood type of an animal is simply its complete antigenic formula, as determined
with all available reagents in the blood group determination.

In the past it was believed that all antigenic factors were inherited independently
from one another, and that each factor was controlled by a specific gene, each gcne
being located on a single chromosome. When it was found that the number of
antigenic factors exceeded the number of chromosome pairs in cattle (determined
as 30), it became obvious that some of the antigenic factors, and their controlling
genes, must be genetically associated.  Stormont er al (1951) were able to prove,
by studies of the progeny of a number of bulls. that certain factors are inherited
in groups or complexes which can be integrated into [! different systems. The
usual designation and arrangement of these systems are as follows: —

AH. B, C, FV, J. L. M, SU. Z. H'*, and Z".

As in the case of human beings, blood factors are designated by letters. following
the alphabet in the order in which they were discovered, i.e. A, B, C, etc. When
all the letters of the alphabet had been so employed, the designations A’. B, C’,
etc. were used. It must, however, be pointed out that no relationship exists between
A and A’, or B and B’; the similar designation is incidental.

*Since this article was written investigation have shown that blood factor H*' belongs to
the SU-locus and is therefore named S,. Furthermore the factors E, and E, both belonging
to the B-locus have been designated Y! and O' respectively by international agreement.
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BLOODGROUPS IN BOVINES, |

For the determination of blood factors. two drops (01 c.c.) of appropriately
diluted test serum and one drop (0-05 c.c.) of erythrocyte suspension were mixed
in a test tube. The cell suspension contained 2-5 per cent of cells, and was prepared
with isotonic saline (0-92 per cent), using thoroughly washed erythrocytes. Thce
blood samples from which the cell suspensions were made, were uncoagulated, an
anticoagulant citrate solution being used (sodium citrate 2-0 gm., sodium chloride
0-5 gm. and dist. water to 100 c.c.).

After [5 minutes of incubation, one drop of complement was added and the
mixture shaken. The degree of haemolysis was recorded after two and four hours.
Complete lysis was indicated by a score of 4, while 3, 2, 1, trace and 0-L were u
for incomplete reactions, showing decrcasing degrees of hacmolysis. The trace and
O~ reactions werc not considered as positive reactions.

The blood used for immunization was drawn from the jugular vein into 600 c.c.
bottles containing 60 c.c. isotonic citrate solution. These bottles were convenient.
especially where the blood from one donor was used for more than one recipient.
Frequently, however, 50 c.c. syringes, containing 5 c.c. anticoagulant, wcre used
to draw the blood and to inject it immediately into the jugular vein of the recipient.
The first injection in an immunization series always consisted of 100 c.c. citrated
blood. and the second and subsequent injections of 50 c.c.. in order to reduce
anaphylactic shock. An immunization series consisted of five to ten injections per
animal, given twice weekly. The antibody concentration was controlled by takine
and testing a blood sample from a recipient befoie each new inoculation. One we
after the last injection the recipients, which had developed antibodics in a sufficient
quantity, were bled three to four litres, into preservation jars (800 c.c.). To obtain
the maximal amount of serum, about 300 c.c. blood was collected in each jar, the
jars were placed for one hour in a water bath at 37" C and then left overnight in
an inclined position, so that the surface atea of the clot was as large as possible.
The untreated anti-sera were kept in a deep-freeze cabinct. at —79° C.

The antisera obtained in this way usually contained antibodies for more than one
antigenic factor. For fractionation of the sera and isolation of the blood group
reagents or specific test sera, the following absorption method was employed. The
antiserum was mixed with an equal amount of washed and packed erythrocytes, the
corresponding antibody of ‘which was to be absorbed; the dilution of the antiserum

pended entirely on the concentration of the antibodies present. The mixture was
incubated for 30 minutes at room temperature (22 to 26" C), and centrifuged for
half-an-hour at 2,500 r.p.m. The antiserum was then drawn off and again mixed
with an equal amount of washed and packed cells of the same type. The mixture
was then left for 30 minutes in the refrigerator (2 to 4° C). Deviations from this
standard technique were sometimes necessary. After a second centrifugation, the
<erum (now referred to as ** absorbed ™ serum) was stored in a deep-freeze cabinet.

necessary, further absorptions and further tests for purity were undertaken before
the testserum (or reagent) against one specific antigenic factor was ready.

C.—PRODUCTION OF [SO-IMMUNE SERA

Following the preliminary tests, suitable donor-recipient combinations were
chosen: the donor’s blood had to contain only one or two factors which did not
occur in the recipient in order to obtain antisera containing hemolysins for only
these antigenic factors. Later on, immunizations were conducted with donor blood
containing three to seven different factors not occurring in the recipient’s bloc
to obtain a better response from the recipient to antibody production against some
of these antigenic factors.
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