
it is possible that the expression levels of the mutant receptor
are not sufficient to rescue the mutant phenotype. Neverthe-
less, we have observed that mice can survive with insulin re-
ceptor levels as low as 10 % of normal (Y. Kido and D. Accili
unpublished data); so it is unlikely that the failure to rescue
the insulin receptor null mice is due to low levels of transgene
expression. A more remote possibility, that cannot be ad-
dressed in our experimental system, is that the mutant recep-
tor mediates some of the insulin actions in adult life, possibly
in tissues that are not generally thought of as insulin targets.
Nevertheless, these data provide conclusive evidence that re-
ceptor autophosphorylation is required to mediate insulin ac-
tion.

D. Lauro, Y. Kido, H. Hayashi, Y. Ebina, D. Accili
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Is islet autoimmunity really detectable
at birth?

Dear Sir,
It has been shown that Type I (insulin-dependent) diabetes
mellitus may start very early in life [1]. In a recent article Lind-
berg and colleagues reported that islet autoantibodies are not
infrequently detected already at birth in children who later de-
velop Type I diabetes, suggesting that beta-cell damage and is-
let autoimmunity can start in utero [2]. We have measured islet
autoantibodies in a similar cohort of children who developed
Type I diabetes. From the Type I diabetes Registry of the
Lombardy Region 17 patients born between 1991 and 1995
and who presented with diabetes between 1992 and 1996 at
less than 5 years of age were identified. All had at least one islet
autoantibody at diabetes onset and 14 presented with ketoaci-
dosis. We obtained the blood spot collected during the first

week of life for metabolic testing from these 17. Blood spots
were also obtained from 37 control neonates born in the same
hospital on the same day and with no family history Type I dia-
betes in the mother and from 20 newborns of mothers with
Type I diabetes. Blood spots were extracted and eluate mea-
sured for antibodies to glutamic acid decarboxylase (GADA),
IA±2 (IA±2A), and insulin (IAA) as described previously [3,
4]. None of the birth blood spots from children who developed
diabetes or control children had detectable islet autoanti-
bodies, whereas at least one autoantibody was detected in 7 of
20 children from mothers with Type I diabetes. One of these
children, who had IAA and GAD at birth, presumably from
the mother's circulation developed Type I diabetes at age
4 years. These data further suggest that islet autoantibodies
found at birth are likely to be acquired through transplacental
exchange of the mother's immunoglobulin and support other
reports [4, 5] which indicate that in utero production of islet au-
toantibodies is likely to be a relatively rare occurrence.

Yours sincerely,
R Bonfanti, E Bazzigaluppi, F Meschi, E Bognetti, MC Riva, E
Bosi, G Chiumello, E Bonifacio
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Fig.1. Immunoblot analysis of insulin receptor expression in
newborn mice. Insulin receptors were immunoprecipitated
from pooled organ extracts of at least three newborn mice for
each genotype using an insulin receptor antibody. The amount
of liver and brain extract used was the same in all samples
(0.2 mg). The amount of muscle extract varied in the three
samples, due to poor recovery from IR±/± and IR±/±,K1030M mice,
and is as follows: IR±/±: 0.02 mg; IR±/±,K1030M: 0.02 mg; WT:
0.15 mg

Corresponding author: Dr R. Bonfanti, Scientific Institute H
San Raffaele, Paediatric Department, Via Olgettina 60,
I-20 132 University of Milan, Milan, Italy



References

1. Roll U, Christie M, Fuctenbusch M, Payton M, Hawkes C,
Ziegler AG (1996) Perinatal autoimmunity in offspring of
diabetic parents. Diabetes 45: 967±973

2. Lindberg B, Ivarsson SA, Landin-Olsson M, Sundkvist G,
Lernmark A (1999) Islet autoantibodies in cord blood from
children who developed Type I (insulin dependent) diabetes
mellitus before 15 years of age. Diabetologia 42; 181±187

3. Bazzigaluppi E, Bonfanti R, Bingley PJ, Bosi E, Bonifacio E
(1999) Capillary Whole blood measurement of islet autoan-
tibodies. Diabetes Care 22: 275±279

4. Neserke HE, Bonifacio E, Ziegler AG (1999) Immunoglob-
ulin G insulin autoantibodies in BABYDIAB offspring ap-
pear postnatally; sensitive early detection using a protein
A/G based radiobinding assay. J Clinical Endorinology and
Metabolism 84: 1239±1243

5. Ziegler AG, Hummel M, Schenker M, Bonifacio E (1999)
Autoantibody appearance and risk for development of
childhood diabetes in offspring parents with type I diabetes.
Diabetes 48: 460±468

Islet autoantibodies in cord blood could be a
risk factor for future diabetes

Dear Sir,
Bonfanti et al. present an interesting investigation in their let-
ter and make comparisons with our recent study [1]. Their ma-
terial differs from ours on several important points. Our study
included 81 children with an age at diagnosis of Type I (insu-
lin-dependent) diabetes mellitus from 0.9 years to 14.9 years
(median 8.4 years). We had a different methodology because
frozen sera were used allowing analysis of GAD65Ab,
ICA512Ab and IAA as well as ICA. Apart from those differ-
ences it is important to emphasise that no child who developed
Type I diabetes before 5 years of age, had cord blood
GAD65Ab, ICA512Ab or IAA in our study. This is in com-
plete agreement with the findings by Bonfanti et al. In another
study of islet autoantibodies, one out of six children develop-
ing Type I diabetes at an age of 11±29 months had ICA in the
cord blood [2].

The cord blood autoantibody-positive children in our study
did not have an earlier clinical onset of Type I diabetes com-
pared with the antibody-negative ones. Intrauterine factors
could still have an important role. This is suggested by the find-
ings that congenital rubella is associated with a greatly in-
creased risk of Type I diabetes 10±30 years after the intrauter-
ine infection.

Transport of maternal IgG over the placenta barrier is an
active Fc-g receptor-mediated process. It starts in the 17th
week of gestation and gives the newborn full±term baby an
IgG concentration which is 150 % of that of the mother [3]. In
our study, sera were also available from the mother at the
time of delivery in 13 out of 14 children with islet autoanti-
bodies. Positivity of the concomitant autoantibody in the
mother could only be detected in 2 out of 13 subjects. This is
in contrast to our earlier study of non-diabetic children born
to non-diabetic mothers that develope Type I diabetes
1±18 years after pregnancy. All children (n = 14) with islet an-
tibodies in cord blood, had mothers seropositive for the same
autoantibodies [4].

The possibility of fetally produced autoantibodies is not
completely excluded. The ability of the fetus to react with an-
tenatal active immunisation and IgG production has been
shown earlier. Vaccination against tetanus of the mother be-
tween 5±8 months of gestation, resulted in neonatally detected
anti±tetanus IgG and IgM produced by the fetus [5]. An earlier

study implicated that antibodies are produced by the fetus
when one of the infants with antibody-positivity at birth con-
tinued to be IAA positive at follow-up at 2 years of age [6].
Concordant with this is our observation that the ICA antigen
is present in the fetal pancreas which shows the possibility of
autoinumme reactions against beta cells in utero [7]. We have
earlier shown the presence of non-islet pancreatic autoanti-
bodies in two children with permanent neonatal Type I diabe-
tes mellitus [8].

The main finding in our study was: although offsprings to
mothers with Type I diabetes were excluded, the children later
developing Type I diabetes had statistically significantly higher
prevalence of cord blood islet autoantibodies compared with
control subjects. This implicates cord blood islet autoanti-
bodies as a risk factor for future Type I diabetes independently
of the origin of these autoantibodies.

Yours sincerely,
B. Lindberg, S.-A. Ivarsson, �. Lernmark
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