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Sera from diabetic pregnant women contain reduced titres
of inhibiting factors on Kkiller cell activity
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Summary., The presence of Fc-receptor-blocking factors in the
sera of normal and insulin-dependent diabetic pregnant wom-
en was investigated by means of an antibody-dependent cell-
mediated cytotoxicity assay. Sera from normal pregnant wom-
en induced a significant depression of antibody dependent
cell-mediated cytotoxicity when compared with sera from
normal and diabetic non-pregnant women (p<0.0001;
p <0.002, respectively). The effect of sera from diabetic preg-
nant women, however, was not different from that observed
with sera from normal and diabetic non-pregnant women.

Thus, we confirm the presence of Fc-receptor-blocking factors
in the sera of normal pregnant women. The higher cytotoxici-
ty levels measured in the presence of sera from pregnant wom-
en with insulin-dependent diabetes suggests that the titres of
such factors are reduced in this condition.

Key words: Pregnancy, diabetes mellitus, serum-blocking fac-
tors, antibody-dependent cell-mediated cytotoxicity, killer
cells.

The presence of blocking factors in sera from normal
pregnant women is well documented [1]. Thus, sera
from these women have been shown to impair lympho-
cyte transformation induced by phytohaemagglutinin
[2], to inhibit mixed lymphocyte reaction [3], and non-
specific cytotoxic cell activity [4]. The presence of these
factors is probably of great importance since they ap-
pear to have a protective role in the survival of the fetus
and their absence has been linked to the occurrence of
repeated spontaneous abortions [5, 6].

Recently, non-cytotoxic fragment crystallizable
(Fc)-receptor-blocking antibodies to paternal B lym-
phocytes have been described in sera of normal preg-
nant women [7]. Again, these antibodies were not found
in women undergoing spontaneous abortion [7]. A con-
dition associated with increased risk of fetal morbidity,
including spontaneous abortion, is diabetes meilitus.
Several reports have suggested clearly that, although in-
termediary metabolism plays a major role in the aetiolo-
gy of complications of diabetic pregnancy [8], abnor-
malities of the immune function may also be operative.

The aim of this study was to investigate the presence
of non-specific ‘protective’ Fc-receptor-blocking factors
in sera from diabetic pregnant women and to correlate
these data with the outcome of pregnancy, the metabol-
ic control of the mother, the presence of immune com-
plexes and the perinatal complications of diabetic preg-
nancy.

Subjects and methods

Subjects

Sera were collected from the following subjects: eight normal preg-
nant women (mean age 26 years; range 22-30 years), 14 insulin-de-
pendent diabetic pregnant women (mean age 29 years, range 17-40
years; mean £ SD duration of disease 9 +4 years); eight normal non-
pregnant fertile women (mean age 32 years, range 21-40 years); seven
insulin-dependent diabetic non-pregnant fertile women (mean age
24 years, range 20-28 years; mean+SD duration of disease 7+
4 years). Sera were collected during the last trimester of pregnancy.

Maternal and neonatal characteristics

The following parameters were investigated:

1. Maternal metabolic control: this included monthly evaluation of gly-
cosylated haemoglobin, 3 monthly blood glucose and daily glycosuria
measurements and the occurrence of hypoglycaemia and/or aceton-
uria. According to the results, the metabolic control was classified as
‘good’ if glycosylated haemoglobin was <7.5%, blood glucose did not
exceed 7.7 mmol/], glycosuria was rare and hypoglycaemia and ace-
tonuria did not occur. The metabolic control was considered ‘poor’
when glycosylated haemoglobin was>7.5%, blood glucose was
>7.7mmol/], glycosuria was frequent and hypoglycaemia and/or
acetonuria occurred occasionally [9].

2. Immune complexes were measured in maternal sera by the Clq
method [10]. Quantitation of the circulating immune complexes was
obtained by reference of sample duplicates to the uptake of serially
diluted heat-aggregated immunoglobulin G. Results are expressed in
ug aggregate equivalents/ml undiluted serum.
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Fig.1. Single cytotoxicity values observed in the presence of each
type of serum. The broken horizontal line indicates the limit of 2SD
above the mean cytotoxicity level measured in the presence of sera
from normal pregnant women

3. Neonatal complications: the presence of macrosomia (> 90° percen-
tile Lubcenko charts), hypoglycaemia (< 1.4 mmol/1), hypocalcaemia
(< 1.7 mmol/1), hyperbilirubinaemia (> 171 mmol/1) and respiratory
distress syndrome were investigated in all newborn infants.

Preparation of effector cells

Mononuclear cells were obtained throughout the experiments from
the same normal donor. This subject had no family history of diabetes
or autoimmune disease. The cells were obtained by gradient centrifu-
gation of defibrinated venous blood over Ficoll Hypaque [11], washed
and suspended at a concentration of 2.5 x 10° cell/ml in TC 199 cul-
ture medium supplemented with Hepes buffer (20 mmol/1), antibiot-
ics (streptomycin sulphate, 0.1 mg/mi and benzylpenicillin 100 U/ml)
and 10% heat inactivated fetal calf serum.

Preparation of target cells

Chang liver cells (Flow Laboratories, Irvine, UK) were used as target
cells. Approximately 1.0-3.0 x 10° cells were labelled with *!Cr by in-
cubation for 60min at 37°C with 100 pCi sodium (*'Cr)-chromate
(Amersham International, Amersham, Bucks, UK). The cells were
washed three times and adjusted to a concentration of 5 x 10° cell/mli
in culture medium. Half of the cell suspension was mixed with an
equal volume of heat-inactivated fetal calf serum containing heat-in-
activated rabbit anti-Chang antiserum at a dilution of 1:2500 (sensi-
tized cells). To the remaining cell suspension, an equal volume of fetal
calf serum containing heat-inactivated normal rabbit serum at the
same dilution of 1:2500 was added (non-sensitized cells).

Serum mediated effect on antibody-dependent cell
mediated cytotoxicity

$1Cr-labelled sensitized or non-sensitized Chang liver cell suspension
(2.5 x 10* cells, 100 pl) and 100 pl (2.5 x 10° cells) of mononuclear cell
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suspension were dispensed in triplicate in microplate wells; 50 pl of
each heat inactivated human serum were then added to the wells. Af-
ter 18 h of incubation at 37 °C in 5% CO, humidified atmosphere, the
supernatant was collected by means of the Titertek collection system
(Flow Laboratories) and the radioactivity measured. In each experi-
ment the mean of triplicate values was considered to calculate the per-
centage cytotoxicity according to the formula:

% lymphocyte cytotoxicity =

cpm (effector cells +sensitised target cells — spontaneous release) 100

cpm (maximum release — spontaneous release)

Statistical analysis

The results are given as mean+ SD and were analysed by means of
the Mann-Whitney U test and analysis of variance.

Results

Mean lymphocyte cytotoxicity in the presence of sera
from normal non-pregnant women was not statistically
different from that measured with sera from diabetic
non-pregnant women (68 £ 8% versus 53 £ 10%; Mann-
Whitney U test). However, in the presence of sera from
normal pregnant women, cytotoxicity (23 +13%) was
significantly reduced compared with that measured in
sera from normal (p <0.0001) and diabetic (p <0.002)
non-pregnant women. In contrast, lymphocyte cytotox-
icity in the presence of sera from diabetic pregnant
women (48 £23%) was not statistically different from
that observed from normal and diabetic women and sig-
nificantly greater than that measured in normal preg-
nant women (p <0.05). The single cytotoxicity values
measured in the presence of each serum are shown in
Figure 1. Sera from eight diabetic patients showed a to-
tal lack of inhibitory activity on killer cells, each of the
cytotoxicity values being above 2 SD of the mean value
for normal pregnant women. When normal and diabet-
ic pregnant women were compared, the cytotoxicity lev-
els were not found to reflect differences in age and pari-
ty (analysis of variance). Similarly, in diabetic pregnan-
¢y, no correlation was found between cytotoxicity
values and outcome of pregnancy, metabolic control of
the mother, presence of immune complexes or perinatal
complications (Table 1). All pregnancies were brought
to term without complications.

Discussion

The finding that antibody-dependent cell-mediated cy-
totoxicity is impaired in the presence of sera from nor-
mal pregnant women supports the concept of the exis-
tence of Fc-receptor-blocking factors. The absence of
such factors in over 50% of the sera from diabetic preg-
nant women suggests that some physiological immune
mechanisms of control are lacking in these women. In
other studies, the absence of such ‘protective’ factors
has been correlated with the occurrence of spontaneous
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Table 1. Clinical and experimental details of the diabetic pregnant women studied

Subjects  Age Number of Metabolic ~ Immune Lymphocyte Neonatal
(years)  pregnancies control complexes  cytotoxicity complications
*)
1 17 (28 0 (2) Poor + 40 61 (23 Jaundice
2 23300 o) Poor +++ 38 (14) Macrosomia, jaundice, hypoglycacmia
3 29(23) 4(0) Good — 52 (35) Macrosomia, jaundice
4 2527 0 Good — 60 (34) Macrosomia, respiratory distress syndrome
5 3324 0(0) Good + 91 (43) Macrosomia, jaundice, hypoglycaemia
6 4022) 2(0) Good + 70( 4 Hypoglycaemia, respiratory distress syndrome
7 2729  0(2) Good + 61 (35)
8 3825 0(0) Good - 48 (34) Macrosomia
9 30 1 Good - 75 Jaundice
10 39 1 Poor - 59 Macrosomia, jaundice, hypoglycaemia
11 21 0 Good + 25 Macrosomia, jaundice, hypoglycaemia
12 19 0 Poor - 4 Jaundice, respiratory distress syndrome
13 29 0 Good — 19
14 34 2 Good — 19 Jaundice

2 Values in parentheses indicate corresponding data for normal pregnant women;
b+ ++, + +, +, — represent>60;>30<60; > 6<30; and <6 ug equivalents of heart-aggregated immunoglobulin g/ml undiluted serum

abortions [5, 7]. However, since no abortion occurred in
any of our diabetic women, the finding of a successful
pregnancy associated with lack of a specific killer cell
inhibiting serum factor is of interest, but needs further
investigation. On the basis of our preliminary results,
we can speculate that the absence of Fc-receptor-block-
ing factors alone is not incompatible with a successful
pregnancy in diabetic women and the concurrent ab-
sence of more than one ‘protective’ serum factor with
different immunosuppressive action might be necessary
to precipitate fetal rejection.

Previous studies have pointed to the possible role
played by various serum factors of maternal, fetal and
maternal-fetal interface origins in the modulation of the
immune response [12, 13]. Thus hormones, such as pro-
gesterone [14] and human chorionic gonadotrophin [15],
or other substances such as prostaglandins of decidual
origins [16], transferrin [17], uteroglobulin [18], alpha-
fetoproteins [19] and some as yet undefined immuno-
suppressive molecules produced by the trophoblast [20],
could be involved in immune regulation either acting as
immunosuppressor molecules or making class I MHC
antigens inaccessible for interaction with T cells.

In normal pregnant women it has been shown that
placental antigens and Fc-receptor-bearing cells tend to
bind matemal antibodies and immune complexes, thus
blocking their transfer into the fetal circulation [12]. A
possible explanation for the absence of Fe-receptor-
blocking factors in sera from some diabetic pregnant
women could be a pathologically higher rate of anti-
body absorption by the trophoblast.

In conclusion, evidence has been presented that late
human diabetic pregnancy is associated with reduced ti-
tres of Fec-receptor-blocking factors. However, this find-
ing is not related to the outcome of pregnancy, metabol-
ic control, presence of immune complexes, age and
parity of the mother and perinatal complications.

As the possible correlation with these parameters
could be masked by the small number of cases studied,
a full prospective study is needed to investigate the time
of appearance and the course, not only of the Fc-recep-
tor-blocking factors, but also of other ‘protective’ serum
factors during diabetic pregnancy in order to clarify
their role in the pathogenesis of spontaneous abortion
and maternal fetal complications.
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