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Iso-leukoagglutinins are known to develop pri-
marily in multitransfused patients (1-6). A pos-
sibly different kind of agglutinin for white cells,
such as that related to aminopyrine leukopenia, has
also been described (7). The therapeutic adminis-
tration of blood and of aminopyrine may not be the
only stimuli for leukoagglutinin production. Two
groups of investigators, Dausset, Nenna and Brecy
(8) and Whyte and Yee (9), have drawn upon
the analogy to Rh antibody formation, and have
discussed the possibility that fetal leukocyte anti-
gens might act as stimuli to the mother. Killman
(10) considered this potential source of antigen in
his investigations of leukoagglutinins in collagen
diseases, but he was unable to find any correlation
between pregnancies and leukoagglutinin forma-
tion. The studies presented in this paper demon-
strate that fetomaternal leukocyte incompatibility
may induce leukoagglutinin formation in the
mother, and suggest that some leukocyte factors,
as demonstrated by their corresponding leukoag-
glutinins, may be genetically transmitted to the
offspring.

METHODS

Technique of the test for leukoagglutinins. The de-
tails of the test for leukoagglutinins were presented in
previous publications (2, 3). In this study, the test leu-
kocytes for iso-leukoagglutinins were obtained from 10
persons of red cell blood group 0; these were healthy
donors whose red cells differed in their Rh factors. All
inactivated sera were tested against the entire panel of
10 leukocyte donors. A leukoagglutinin test was con-
sidered positive when different samples of serum ob-
tained from the same individual produced compact clump-
ing of the leukocytes of a panel member on two different
occasions. The sera selected as positive in this series
were those which produced clumping of two or more mem-
bers of the leukocyte panel. Weakly reacting sera were
occasionally observed. These induced very weak clump-

' This study was supported by Research Grant H-3365,
National Institutes of Health, United States Public
Health Service.

2 Presented before the Western Society for Clinical Re-
search, Carmel, Calif., Jan. 30 through Feb. 1, 1958.

ing, or only agglutinated one member of the leukocyte
panel. They were arbitrarily not included among the
positive sera. Some of the weak reactions could be at-
tributed to the adherence of leukocytes to noncellular
material in serum; others seemed to be related to the
gradual deterioration of the test leukocytes with time.
In order to minimize these sources of error, fresh leu-
kocytes were obtained daily. Different members of the
leukocyte panel reacted with a single test serum so as
to give titer differences no greater than those inherent in
the serial dilution method of titration. The patients' own
leukocytes were employed in tests for autoleukoagglu-
tinins. When red cell antibodies other than anti-A or
anti-B were present in test sera the test leukocytes were
selected so that the accompanying red blood cells would
not contain the conflicting factors. In family studies, in
which sera from persons of one ABO blood group were
tested against leukocytes obtained from persons of an-
other ABO blood group, the anti-A and anti-B iso-
agglutinins of the sera to be tested were removed by
absorption with group A and/or B washed red cells.
In order to prevent absorption of the leukoagglutinin in
the latter process, the leukocytes were removed from the
whole blood prior to washing the red cells.

Sources of sera. Sera were collected from three groups
of women. Group I included 144 obstetrical clinic patients
selected with the sole qualification of multiparity; all
women had had four or more pregnancies. The num-
ber of pregnancies included abortions or miscarriages,
still births, premature births and full term births. No
distinction was made regarding the length of time of
fetal development. The majority of the women were in
the third trimester while a few were in the second tri-
mester of pregnancy. It was thought that more easily
detectable amounts of antibody might be present in
parous women during late pregnancy. Group II con-
sisted of eight patients who were referred to us for study
because of special problems. They were included be-
cause they showed varied circumstances in which leu-
koagglutinins could be found in parous women. The
majority of Group II had Rh antibodies. There was A-O
incompatibility between newborn and mother in one (Pa-
tient No. 26), another (Patient No. 32) was referred be-
cause of an anemia of unknown origin, and the last had
had a febrile transfusion reaction (Patient No. 33).
Group II was not selected at random and therefore was
not used in the estimation of incidence of leukoagglutinins
in parous women. Group III, a control series, consisted
of 20 nontransfused healthy women who had never been
pregnant. These women were selected so that the age
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range corresponded to the age range of Groups I and II.
All of the women in the three groups were between 18
arid 45 years of age.

Most of the sera were collected in the prepartum pe-
riod. This permitted the collection of frequent samples
and of a considerable quantity of sera. In addition, sera
were collected at the routine six weeks postpartum visit,
and also at longer intervals postpartum whenever pos-
sible. Sera were stored in the frozen state.

RESULTS

Incidence

The incidence of leukoagglutinins in 144 preg-
nant multiparous women, Group I, and in the con-
trol group of 20 women, Group III, is presented in
Table I. Leukoagglutinins were found in 25, or
17 per cent, of the 144 multiparous women. They
were completely absent in the controls who had
never been transfused or pregnant. The fetus ap-
peared to be the only stimulus for leukoagglu-
tinin production in 18, or 68 per cent, of the 25
women, since this number had never received
transfusions or blood injections.

General data regarding Groups I and II, in
both of which leukoagglutinins occurred, are listed
in Table II. Leukoagglutinins were already pres-
ent in some of the women during the second tri-
mester; however, most of the women were seen
for the first time during the third trimester. The
maternal sera agglutinated a minimum of two
members of the leukocyte panel and a maximum
of nine members. The majority reacted with three
to seven members of the leukocyte panel. The leu-
koagglutinin titers ranged from 1: 1 to 1: 128.
In the main, the titers were relatively low, not ex-
ceeding 1: 8, which is similar to the titers found
in the sera of multi-transfused patients (2). Auto-

TABLE I

Incidence of leukoagglutinins in pregnant,
multiparous women

No. No. with
Subjects tested LA*

Group I
Pregnant multiparous women 144 25

With transfusions 36 7
Without transfusions 108 18

Group III
Control women, never trans-

fused or pregnant 20 0

* Leukoagglutinins.

TABLE II

General data on multiparous women with leukoagglutinins

Pat
nut

Number of Antibodies to

tient Preg- Trans-
mber nancies fusions WBC* RBCt

Group I
1 5 0 1:81 -§
2 7 0 1:8 -
3 6 0 +11 _
4 5 0 1:1
5 7 5 1:4 -
6 7 2 1:4 -

7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

26
27
28

29
30
31
32
33

9 0 1:4
9 1 1:2
8 0 1:2
5 1 1:4
6 0 1:8
4 0 +
7 0 +
8 3 1:2
6 0 1:8
7 0 1:2
5 0 1:1

11 0 1:2
6 0 +
6 0 1:2
5 0 1:2
9 0 1:4
5 0 1:128
4 3 1:8
8 11 +

+

Group II
6 6 1:128 +
3 0 + +
7 9 1:2 +

7 0 1:2 +
6 6 + +
3 0 + +
4 1 + -
6 5 1:1 -

Remarks

Febrile reaction on
first transfusion

Sickling family

Anti-Le

Immune anti-A
Anti-D 1:2,048
Anti-C 1:2
Anti-D 1:32, febrile

reaction on second
group of transfu-
sions

Anti-D 1:32
Anti-D 1:16

Febrile reaction on
second transfusion

* White blood cells.
t Red blood cells.
t Titer.
§ Negative agglutination test.
11 Positive agglutination test, not titered.

leukoagglutinins were not present in the 10 women
so tested.

Leukoagglutinins developed in women of red
cell groups A, B and 0. None were found in the
five women of group AB who were examined.
Anti-red cell antibodies occurred simultaneously
with antibodies for white cells in some of the sera.
Sufficient data were not obtained to determine
whether or not Rh sensitized women produced
leukoagglutinins more readily than other women.
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Role of transfusions

The relation of transfusions to leukoagglutinin
production in womenof Groups I and II is shown
in Table III. The majority of the transfusions
were administered to these patients when they
were hospitalized in other institutions and prior
to this study. In all but 4 of 41 patients, the
transfusions were for blood loss arising in prior
postabortal or puerperal states. None of the
women suffered from primary blood disorders or
diseases of the collagen system. With two ex-
ceptions no patient had received more than six
transfusions. Two patients with leukoagglutinins,
Nos. 25 and 28, had received a total number com-
mensurate with the number required for leukoag-
glutinin production in some individuals (2-6, 11 ).
While the total number of units which they received
was large, in practice several units were given at
the same time. Therefore, the number of stimula-
tions may have been insufficient for leukoagglutinin
production. Patient No. 25 is of interest because
upon the first testing late in the eighth pregnancy
she did not possess a leukoagglutinin. She had
received a total of three transfusions following
postpartum hemorrhages in 1945 and 1951, the
last of which was six years before the tests for a
leukoagglutinin. A week after the test, during de-
livery of a still-born infant, uterine rupture oc-
curred. With the attendant surgery the patient re-
ceived eight more units of blood without reaction.
Two weeks later, a leukoagglutinin became demon-
strable for leukocytes that were not agglutinable

TABLE III

Number of transfusions received by 152 multiparous women

No. of women

No. of With Without
transfusions LA* LA

0 21 90
1 3 11
2 1 10
3 2 6
4 2
5 2
6 2
7
8
9 1

10
11 1

Total 33 119

* Leukoagglutinins.

earlier. If it had been possible to test the leuko-
cytes of the newborn and the father, the origin of
the leukoagglutinin might have been specifically
attributed to either the transfusions or the fetus.
Patient No. 28 received transfusions on three oc-
casions following abortions and during a hysterec-
tomy. In our earlier experience with 25 hemato-
logic patients (men, women and children), who
were followed during transfusion therapy, eight
or more units of blood administered at intervals of
days or weeks were usually necessary for leukoag-
glutinin production. In 61 patients (children and
men exclusively) examined for leukoagglutinins
but not followed throughout transfusion therapy,
the median number of transfusions received prior
to detection of a leukoagglutinin was 15 units.

Febrile transfusion reactions were noted only
in the histories of three of the women with leuko-
agglutinins, Nos. 6, 28 and 33 (Table II). The
transfusions producing the febrile reactions were
not given during the current pregnancy. In two
of the women, Nos. 6 and 33, only leukoagglutinins
were found; Patient No. 28 had a red cell agglu-
tinin as well. Patient No. 6, who was found to
have a leukoagglutinin during her sixth preg-
nancy, developed a febrile reaction following her
first transfusion given after her third pregnancy.
Patient No. 28 developed a reaction following her
second group of transfusions after her seventh
pregnancy. Patient No. 33, after her second preg-
nancy, reacted with chills and fever to four out of
five units of blood following the second series of
transfusions. This occurred during cesarean sec-
tion. "Leukocyte poor" blood was given to this
patient without reaction at the time of section for
the current pregnancy. Evidence for febrile
transfusion reactions was not found in the his-
tories of women who were transfused but did not
possess demonstrable leukoagglutinins. It would
appear that very few transfusions might induce
febrile reactions in womenpreviously stimulated by
fetal leukocyte antigens.

Stimulus for leukoagglutinin formation
In the foregoing material, it was demonstrated

that multiparous pregnant women may have leu-
koagglutinins in the absence of transfusions or
intramuscular blood injections. In order to pro-
vide further evidence that the leukoagglutinins in
multiparous women, both transfused and non-
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transfused, were probably the result of fetal stimu-
lation, the maternal sera, in as many instances as

possible, were tested against the leukocytes of the
newborn infant and the spouse. If these leukoag-
glutinins were due to the fetal stimulation postu-
lated, then the maternal sera should agglutinate
the leukocytes of some of their respective new-

born infants. If the inheritance of the leukocyte
factors was analagous to that of the red cell groups,

then it would be anticipated that the leukocytes of
all fathers (spouses) would be agglutinated by the
maternal sera containing the leukoagglutinins. In
other words, some of the infants could be expected
to have inherited a paternal leukocyte factor absent
in the mother. The agglutination reactions in
Table IV represent the results of 14 family studies
in which the maternal serum was tested against
either the leukocytes of the newborn, the spouse,
or both. The finding that 10 of 12 newborns tested
gave positive agglutination tests was consistent
with the proposed hypothesis. Examination of the
other siblings in Family 2 (Figure 1), in which
the newborn's tests were negative, indicated that
three other children appeared to have inherited the
father's leukocyte antigen. Their leukocytes could
have constituted the stimuli which induced the ma-

ternal agglutinin. Thus negative results with a

current newborn do not invalidate the evidence for
fetal stimulation. This patient's last pregnancy,
in which leukocyte stimulation could have oc-

curred, was five years before the test sample was

drawn. It is plausible that the agglutinin or the
effects of stimulation from an earlier pregnancy
would still be present in this mother. In this
laboratory leukoagglutinins have been found in a

male patient five years after stimulation from blood
transfusions. They were also found in six mothers
six to nine months, and in two mothers a year,
after delivery.

When the spouses' leukocytes were tested with
the maternal sera, all but one (12 out of 13) gave
positive agglutination. In Family 6, in which the
leukocytes of the newborn were agglutinated and
the leukocytes of the alleged father were not, either
the hypothesis of direct inheritance from father
may be incorrect or the man tested may not have
been the true father. On the basis of erythrocyte
factors, the spouse could not be excluded as the
de facto father. The mother had had children with
more than one spouse. It must also be recognized

TABLE IV

Reaction of maternal leukoagglutinins with leukocytes of
their newborn infants and their spouses

Leukoagglutination test

WBC*of
Sera of No. of
mothers transfusions Father Newborn

1 0 ++++t ++++
2 0 ++++ -t
3 0 ++++ ++
4 0 NA§ +++
5 5 +++ +++
6 2 -++++
7 0 ++++ ++++
8 1 +++-
9 0 ++++ ++++

10 1 ++++ ++++
11 0 ++++ +++
12 0 ++++ ++++
32 1 ++++ NA
33 5 ++++ NA

* White blood cells.
t + + + +, + + +, + + indicate decreasing degrees of

agglutination.
Negative agglutination test.

§ Not available.

that this woman had received two units of blood
on a single occasion 13 years before.

There were 11 families in which both father
and infant were tested at the same time. Among
these, eight pairs gave positive agglutination tests
for both members; the infants in two families and
the father in one gave negative agglutination tests.
In six of the eight families with positive tests for
both newborn and spouse, there was no history of
stimulation by transfusion or blood injection. In
these six families stimulation appears to have come
from the fetus alone.

Family studies
More extensive family studies to demonstrate

the manner in which the leukocyte factors are in-
herited have just been initiated. The occurrence
of the leukocyte factor in each of five representative
families (Families 2, 3, 7, 9 and 10) is illustrated
in Figures 1 through 5. A leukocyte factor or
combination of leukocyte factors appear to have
been transmitted from the father to some but not
all of the children in the families studied. In
Family 7 all of the children appear to have in-
herited the factor found in the father. In this
limited series of family studies there did not appear
to be a relation between ABOand Rh inheritance
on the one hand and leukocyte factor inheritance
on the other. In order to consider the question of
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dominance with regard to leukocyte antigen in- selected because both mother and father possessed
heritance, the leukocytes of Family G were ex- a leukocyte factor which reacted with the maternal
amined (Figure 6). The mother of Family G did leukoagglutinin from Family 23. The possibility
not possess leukoagglutinins. This family was existed that one of the children would not possess

Family 2

OM OM

x< A 4 IcIr/ I

OM Oht OM OM
xc/ec kDE/ ce XPE/ca aAE/ac*=c/k e

1938 1944 1945 1946 1948 1952 1957
Proposi/us hod no fronsfusions.

BLACK - Leukocyte factor present. - Abortion.
Dot - a" absent. -O - Propositus.
BLANK - Not tested. DATES - Birth dates.

Family 3

Family 7
AM OM

Cde/cde CDe/c e

e MN A MN

AMN OM AM OM OM Om
Ade/cde CDt/Ce ,cde/cdce CA/ck CA/CI CDI/Ce A N AMN AGAMNAGAJ AGAMN A8M

1948 1949 1951 1952 1955 1957 rnE/ dd.ed £E c /cdekdes/.A-/
1936 1939 1949 1950 1951 1953 1954 1956 1957

Propositus hod no tronsfusions. Proposilus hod no ronsfusions.

Family 10

Family 9

(3 t OM OM
Oele pekM.cceecDt/CcAD * t (t) [S dzL ~~~~~~~~OM OM OM OM

sM SM OM SM SM OM M C
Ceke xoe/ce Ocs eOc kc kcke CkD./e DCosCCe 4PDE/Se ,c/Ce D Ie/ D'X/,ce

1945 1947 1949 1951 1953 1954 1955 1957 1953 1954 1955 1956 1957 1957

ProposiAs hod no tronsfusions. Propositus received / unit blood following /954 obortion.
FIGS. 1-5. FIVE FAMILY STUIlIES DEMONSTRATINGTHE DISTRIBUTION OF DIFFERENT LEUKOcYTEFACTORSAS SHOWN

BY THE RESPECTIVE MATERNALSERA
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the leukocyte factor. The question of dominance
of this leukocyte factor was not answered since
all five children possessed the leukocyte factor.
This family illustrated the presence of a leukocyte
factor in three generations. In examining these
pedigrees it must be kept in mind that the leuko-
cyte factors detected are not the same in the dif-
ferent families. Each of the sera employed re-
acted differently with our panel of 10 leukocyte
donors so that no two sera were identical. There
was some overlapping in behavior of the agglutin-
ins with respect to some donor leukocytes, sug-
gesting that these sera contained antibody for
more than one leukocyte factor.

DISCUSSION

The primary assumption in these studies is
that fetomaternal leukocyte incompatibility may
exist, and therefore leukoagglutinins ought to oc-
cur in a certain number of women as the result of
fetal stimulation. That antigenic differences oc-
cur in human leukocytes is known, for these have
been demonstrated in in vivo and in vitro studies
related to febrile transfusion reactions. How-
ever, these differences have not yet led to the
separation of clear-cut leukocyte types. It was
reasoned that since erythrocytes may pass from
fetus to mother in humans (12-14), leukocytes or
their antigens might also cross from fetus to
mother.

There was some suggestive evidence of feto-
maternal leukocyte incompatibility in our earlier
work on the incidence of leukoagglutinins in he-
matologic patients. An anemic, pregnant woman
who had never received blood by injection or trans-
fusion was found to have a leukoagglutinin (Pa-
tient No. 32 in this series, No. 321 in the original
series) (2). Additional evidence was accumu-
lated in studies on febrile transfusion reactions in
men and women with leukoagglutinins (15). It
was noted that women developed transfusion reac-
tions with fewer units of blood than did men; 52
per cent of 25 female patients developed a trans-
fusion reaction with five or fewer transfusions, as
compared to 10 per cent of 31 male patients. All
of the 13 women with five or fewer transfusions
had been pregnant.

The present studies demonstrate the existence
of fetomaternal leukocyte incompatibility, as shown
by the production of leukoagglutinins in maternal

Family G

A, N AMN. A, MN ON AMN
CDecle CDeke CLe/lce Caesk CD/C c

FIG. 6. FAMILY STUDY WITH SERUMOF PATIENT No.
23 ILLUSTRATING THE PRESENCEOF A LEUKOCYTEFACTOR
IN THREEGENERATIONS

sera which were capable of agglutinating the leu-
kocytes of some of the children and their fathers.
The findings of leukoagglutinins in 21 multiparous
pregnant women who had never received intra-
muscular blood injections or transfusions sug-
gested that a fairly large number of individuals
were stimulated by the fetus. It will be interest-
ing, as our information increases, to compare the
number of mothers with leukoagglutinins to the
number of Rh negative women who become sen-
sitized by an Rh positive fetus. Rh positive fe-
tuses in Rh negative women result from two kinds
of marriages, Rh negative women with homozy-
gous and with heterozygous Rh positive men.
Thus about one-tenth of all pregnancies in Cau-
casian populations could theoretically result in in-
compatible mother-fetus interaction. The inci-
dence of Rh disease in the newborn is, of course,
much lower than the incidence of genetically un-
favorable pregnancies. Clemens and Walsh (16)
in a study of 5,694 pregnancies in Rh negative
women showed that the per cent of Rh negative
womenwith Rh antibody increased with successive
pregnancies. They found 6.6 per cent with Rh
antibody in the second pregnancy, 11.6 per cent in
the third pregnancy, 17.6 per cent in the fourth
pregnancy, 25.4 per cent in the fifth pregnancy
and 27.5 per cent in those with six or more preg-
nancies. Insofar as incompatibility for leukocytes
is concerned, data have been presented here that
18, or 13 per cent, of 144 pregnant parous women
unselected except for multiparity possessed leuko-
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agglutinins as the result of fetal stimulation alone.
One-fourth of the womenwith leukoagglutinins in
Group I had received transfusions. In all but one,
there were few transfusions relative to the num-
ber required for leukoagglutinin production either
in womenwho had never been pregnant, or in men.
Therefore, probably all 24 women, or 17 per cent,
had developed leukoagglutinins from fetal stimula-
tion. These figures of incidence of leukocyte-
incompatible marriages are not the minimum since
the patients concerned had had numerous preg-
nancies. However, since all the leukocyte types
are not yet known this number may not be the
maximum. If a large series with fewer pregnan-
cies were examined, the proportion with leuko-
agglutinins might be lower than that presented
here of 13 to 17 per cent. In the course of this in-
vestigation, women of Group II with only three
pregnancies were found to have leukoagglutinins
in their sera.8 Whether there are leukocyte anti-
gens capable of stimulating demonstrable leuko-
agglutinins during the first pregnancy is not yet
known.

Until this time, the main clinical significance of
leukoagglutinins has been their responsibility for
many instances of the common complication of
transfusion therapy, the febrile transfusion reac-
tion (3). The demonstration that women may
possess leukoagglutinins following fetal stimulation
when leukocyte incompatibility exists, may explain,
in part at least, why some women have had fe-
brile transfusion reactions with a history of no or
few transfusions. Since these transfusion reac-
tions due to leukoagglutinins can be prevented by
the administration of blood from which the ma-
jority of donor leukocytes has been removed (3,
17, 18), precautions should be taken to prevent
this type of febrile transfusion reaction in parous
women. Emphasis should be placed on the fact
that parous women may develop transfusion reac-
tions with far fewer transfusions than do men.
In this hospital, reactions of the kind associated
with leukoagglutinin activity have been observed
in several women upon the first transfusion. One

3Three nontransfused women in their second preg-
nancy have since been found to have a leukoagglutinin
which agglutinated the leukocytes of their newborn.
Two of the women were apparently stimulated by the
first pregnancy. The third has not been tested in this
respect.

must not assume that the leukoagglutinin found
during pregnancy disappears immediately and will
not therefore induce reactions at some later date.
In all of the mothers who were tested six weeks
postpartum the leukoagglutinins were present;
those tested at two, five, seven and nine months
and one year postpartum still had demonstrable
leukoagglutinins. A transfusion reaction associ-
ated with leukoaglutinins was observed in a woman
following her first transfusion given more than 15
years after her last pregnancy. This reaction could
not be attributed to any other agent; moreover, it
was not possible to check her husband or her
children to establish the origin of her leukoag-
glutinin. There is a tendency to minimize the
effect in the patient of the nonhemolytic febrile
transfusion reaction. Many of these reactions on
the surface seem mild. However, the mechanism
of the reaction associated with leukoagglutinins
has not been clarified nor have possible residual
effects been assessed. Until the effects are better
understood, it might be well to keep in mind some
of the severe complications seen in the critically
ill patients described by Brittingham and Chaplin
(17). That febrile transfusion reactions will oc-
cur in women with leukoagglutinins seems rea-
sonably clear, but the meaning of leukoagglutinins
in the maternal sera for the fetus or the newborn
is not clear. Investigation to date has not shown
a consistent neonatal effect. A transitory leuko-
penia has been found infrequently. Detailed re-
sults on the effect, if any, upon the newborn will
be presented when more information has been ac-
cumulated.

A most interesting possibility arises from the
finding of leukoagglutinins in nontransfused
women. This particular kind of antileukocyte se-
rum may provide the tool necessary for the separa-
tion of the different human leukocyte antigens.
The search for distinct and separate leukocyte
types has been attempted with limited success (19,
20). The lack of clear-cut results in the past may
have been due to the fact that sera from persons
with multiple transfusions were employed. The
use of leukoagglutinins from maternal sera should
provide better results, for the antibodies will have
been derived from a more limited antigenic stimu-
lus, i.e., the husband's leukocyte factors as they are
inherited by the children. Preliminary studies of
these maternal sera indicate that some react in a
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similar manner with a panel of leukocytes. At
this time, a leukoagglutinin analagous to anti-D
(anti-Rh0) in its incidence has not been detected.
A marked advantage would arise from the differ-
entiation of types of leukocyte antigens. If the
leukocytes could be typed, then febrile transfusion
reactions might be prevented by proper matching
of leukocytes rather than by removal of the leuko-
cytes from donor blood. This latter method is
more wasteful of time, equipment and blood than
a typing procedure would be.

It cannot be clearly stated whether or not the
leukocyte factors detected by leukoagglutinins
from parous women are inherited as simple domi-
nants. They were present in seven families for
two successive generations and in one family for
three generations. The limited family evidence is
compatible with the assumption that the leukocyte
factors are inherited either as dominants or reces-
sives. Because of the need for additional normal
physiological characters in the study of inheritance
in man, the leukocyte factors, which may well be
inherited in a relatively simple manner, may prove
to be a valuable supplement. Studies concerning
the inheritance of the leukocyte factors are being
continued.

SUMMARY

Data on the occurrence and nature of feto-
maternal leukocyte incompatibility have been pre-
sented.

1. Leukoagglutinins were found in 25, or 17
per cent, of 144 pregnant multiparous women.
The fetus appeared to be the only stimulus for
leukoagglutinin formation in 18, or 68 per cent,
of the 25 women since these had never received
transfusions or intramuscular injections of blood.

2. Iso-leukoagglutinins of the maternal sera ag-
glutinated the leukocytes of 10 of 12 of their re-
spective newborn infants, and 12 of 13 of their
respective spouses, thus suggesting the inheritance
by the offspring of the father's leukocyte factor.
Maternal sensitization to leukocytes appears to
develop in a manner analagous to Rh sensitization.
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