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THE "?EORI?S O™ THE IFHERITAVCE OF THE ISO-AGCTIUTINOCTYFS TN

THE BLOOD

There has been of late a great deal of interest in and
investigation of blood grouping from a genetic standpoint.
It is the purpose of this paper to give and discuss the pre-
sent statue of the theories regarding the inheritance of
these agglutinating factors.

Dr. ¥arl Landstiner, a native of Austria, born in
Vienna where he carried on the original research work in
relation to blood grouping, dbut now an attache of the
Rockerfeller Institute for Mediecal Research, was first to
recognize serological differences in human blood. Tn 1901
he found that twenty-two individuals whose blood@ he had ex-
amined coﬁld ﬁe di?ided into three distinet groups or types.

When the serum of one normal, healthy person and the
red blood cells of another are mixed, instead of mixing
freely the red blood cells often clump or glue together.
This phenomenon of elumpineg or gluine topether is termned
iso-agglutination or agglutination.

Iso-agglutination does not take placé at random but
depends upon certain definite properties of the blood. Tt
is on the basis of these properties that blood was divided
into separate groups. Three of the four general groups are
attributed to TLandetiner; the disdovery of the fourth goes
to the credit of two of his studente.

Every human beinlj belongs to one of tre four general
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groupe and these groups are believed to be inherited ac-
cording to Mendelian laws of heredity. If the blood grour
of each parent is known, in all probability one may etate
to what group their offspring might belong.

Another important factor in regards to these blood
groups is that involving the teechnic of blood therapy. It
is exceedingly important to mateh the blood of the donor to
that of the reeipient's for if the blood of the donor
should happen to be a group that agplutinates the red blood
cells of the recipient death is most likely to result.

It is a simple test to ascertain to what grour an un-
known blood belonps. To find out’Qhat group an unknown
blood belongs a sample of the unknown blood is matched with
the serum of the known groups A and B. The reading of the
test depends upon whexther celumping is manifested or not

and may be read either microscopically or macroscopically,




Dr. Farl Landstiner, an attache of the Rockerfeller
Institute for Medical Research was awarded the Nobel prize
for ¥edicine in 1930, Ve received this award for his
masterful research work in Tmmunology. Among the first of
Tandstirer's discoveries was the group differences of human
blood.

About 1900 Landstiner was investigating the agglutin-
ating and lytic asction 6f various sera to test whether in-
dividuals like species were serologically recognizable. Ry
1901 he had enough data to substaniate a biological con-
ception of individual differences in blood. Tn that year he
published an account of three blood groups and correctly
recognized the existance of two major agelutinogens in the
red blood cells and the two agglutinine in the sera which
conetitute the basis of this type of serolopical different-
ation of individuals. At the same time he pointed ont the
signifigance of iso-agglutination for blood transfusions.

' In 1902, two of lLandstiner's students, Sturli and
Nesecastello, continuing the worksd described tre fourth
blood group. Since the discovery of these agglutinating
factors in human blood blood grouping has come.to be looked
upon as being of great importance both in blood therspy and
Porensic Medicine. Blewett, of the Few York City Bar As-
sociation wtites, "With the knowledpe already at hand,
based largely on the extensive investigations of the sub-

Jeet of transfusion of the blood, in about one-fourth of
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the cases blood tests can determine, &0 surely that no
self-respecting court could refuse to accept the proof,
that a given man ceould not possibly have been the Pfather
of a certain child."*

The above puotation presents the problem of thie
paper. To show that the blood groupe are inheritable and to
diseuss the theories concerning as to how these blood
groupe are inherited. Fow Landstiner showed that there are
two agglutiﬁable substances, commonly designated A and B in
the corpuscles., The presence or absence of these two sub-
stances determines the blood groups. Jansky and Moss has
given us a means of classification but there is some cén-
fusion in there classifications because they used the same
means of symbolizing there elassifications, namelv, that of
numbers. Today the serologist is coming to use letters to

designate the grours. Below is a table to éhow the different

elassifications.
Systems of classifications
Letter Jansky's Moss's
A I Iv
A b & 3 11
B III ITI
AB ITY I

The following is the reading of this table: the serum
of an individual will agglutinate whichever one of the two
substances, A orB, his own cells do not contain. Thus serum
of Group A will agglutinate the corpuscles of Croup B and 0O
and serum of Croup 0 fails to agglutinate any of the other
groups because it contains neither A or R, Thus it is

known as the "Universal” and may be used generally in bdlood

* THE AMRBRICAN BAR ASEN, JOURNAL, vol.12:442-43, July, 1926




transfusions without any harmful effects.

Every individual retaine his particular blood oharnot;
eristic throughout life. Purthermore, as shown by voﬁPunzren
and Hirschfeld, in 1910, the blood groupe are hereditary ac-
cording to the Hendelian/laws. They are not, however, present
in the c¢hild at birth. "According to recent studies ﬂy'wnger,
only about 25 per cent of newborn children have cells that
can be agglutinated. And@ only about 13 per cent of newborn
children have iso-agglutinips. Incompatibility may occur be-
tween mother and child,"*

™wo genetic theories have been propored ‘to account for
the inheritance of the human blood groups. The two-factor
hypothesis was first sugpested; being propounded by von
Dungren and Hirschfeld in 1910, It aésumes that the ag-
glutinogen A 18 brought out by the dominant phase of one
pair of alleomorphs while B is brought out by the dominant
phase of an independent pair.

Thus if one pair of genes be represented by A and a
and the other by B and b then Group O must necessarily be
of genotype aabb; Croup A might either be AAbb or Asbb;
froup B aaBB or asBb; and Group AB, AABB AABL, AaBb, or
AaBPR, An individual of genetic constitution AaBb mated to
one of similar constitution wonld yield the character-
istic four phenotypes (like the four blood groups) in the
Pamiliar 9:3:3:1 ratio of the ordinary Vendelian dihybrid.

Rernstein suggested the theory of trivnle alleomorphs
in 1925, Tt assumes that the genes for the agglutinogens
A and B are dominant as in the case of the two-factor hy-
pothesis but alleomorphs with a common receesive phase.

* 7 ineser, Fans: "TEXTBOOK OF BACTBRIOLONY, 1931
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