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(2). In a study about contraception and
other reproductive issues in consecu-
tively chosen women with type I diabetes
(age 16-46 years) on intensified insulin
therapy, we had the opportunity to eval-
uate the use of IUDs among a large group
of young diabetic women (n = 808; age
31 ± 7 years; duration of diabetes 14 ± 5
years; mean ± SD [4]).

Through a multiple-choice ques-
tionnaire, the women were asked about
current and previous contraception, sat-
isfaction with their contraceptive method,
and duration of use. If they were using or
had previously used an IUD, the women
were asked if they had pain, increased
menstrual or additional bleeding, acci-
dental pregnancies, or a PID. There were
94 current users (age 32 [20-45] years,
70% nullipara, HbAlc 8.0 ± 1.7%) who
had used the IUD for 5 (0.1-20) years, a
cumulated use of 466 person-years. Of
those, there were nine who indicated less
than full satisfaction because of pain
and/or bleeding. There were 33 ex-users
who had used the IUD for 6 (0.5-16)
years, a cumulated use of 146 person-
years. Among those, there were two acci-
dental pregnancies, three cases of PID,
and twelve cases of bleeding and/or pain.
If we combine users and ex-users, one can
evaluate 612 person-years in 127 type I
diabetic women. The rate of accidental
pregnancies per 100 person-years is 0.3
(Pearl index), the rate of PID per 100 per-
son-years is 0.5, and the rate of pain
and/or bleeding per 100 person-years is
3.4. These results are well within the cor-
responding rates seen in large prospective
studies of the use of modern copper IUDs
in nondiabetic women (5).

We are aware of the problems
with self-reported and retrospective data;
however, in our questionnaire, the an-
swers were rather complete. We do not
think that the diabetic women had any
reason not to report or to have forgotten
accidental pregnancies and PIDs associ-
ated with the use of an IUD. Thus, we
believe that our data support the results of

previous prospective studies showing
that modern copper IUDs are as safe, ef-
fective, and well-tolerated in well-con-
trolled diabetic women as in nondiabetic

women.
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Insulin and
Proinsulin Secretion
in Subjects With
Abnormal Glucose
Tolerance and a
Mitochondrial
tRNALeu<UUR>
Mutation

R ecent work has linked the mito-
chondrial tRNALeu(UUR) mutation at
position 3243 with the develop-

ment of maternally inherited diabetes and
a cluster of neurological abnormalities
(1,2). The mechanisms leading to the de-
velopment of diabetes remain unclear, al-
though decreased insulin secretion has
been reported by several groups (2,3).
We examined, therefore, the relationship
between proinsulin and insulin secretory
profiles in subjects with the tRNALeu(UUR)

mutation and abnormal glucose toler-
ance.

Five subjects with tRNALeu(UUR)

mutation and abnormal glucose tolerance
(four with impaired glucose tolerance and
one with islet cell antibody-negative/C-
peptide-positive diabetes) were studied.
All had sensorineural deafness, and two
had encephalopathy but were otherwise
fully mobile. For each affected subject,
two control subjects with no family his-
tory of diabetes or neurological deficit
were pair-matched for age, sex, and body
mass index (BMI).

Glucose tolerance was assessed by
standard oral glucose tolerance test
(OGTT). First-phase insulin secretion
(FPIS) and proinsulin secretion (FPPS)
(determined as A0-10 min hormone ar-
ea/A0-10 min glucose area) were as-
sessed after an intravenous glucose toler-
ance test (IVGTT) (0.3 g/kg). Whole-
body insulin sensitivity was calculated as
Kg (index of glucose tolerance) divided by
AO-40 min insulin area (4), which has
been validated against the euglycemic-
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Table 1—Subject characteristics

Anthropometric data
Sex (M/F)
Age (years)
Body weight (kg)
BMI (kg/m2)

OGTT data
Fasting plasma glucose

(mmol/1)
2-h plasma glucose

(mmol/1)
1VGTT data

Fasting insulin (pmol/1)
Fasting proinsulin

(pmol/l)
FP1S (pmol/mmol)
FPPS (pmol/mmol)
Kg (%/min)
Insulin sensitivity

(% • min"1 • pmol"1 •
rl-min-10~3)

Subjects with the
mutation

2/3
42 ± 3
63 ± 8

22.8 ± 1.3

5.8 ± 0.6

10.1 ± 0.7

64 (26-96)
3.6(1.3-17.0)

9 (2-25)
0.03 (0.01-0.32)
1.06 ± 0.14
0.27 ± 0.06

Control subjects

4/6
42 ± 3
66 ± 4

23.3 ± 0.7

5.1 ±0.1

5.9 ± 0.3

56 (20-80)
2.1 (0.5-8.9)

30 (24-60)
0.04(0.01-0.16)
1.41 ± 0.08
0.24 ± 0.02

P value

—
NS
NS
NS

NS

<0.01

NS
NS

<0.02
NS

<0.05
NS

Data are means ± SE or geometric mean (range). Statistical comparisons by Mann-Whitney 17 test.

normal FPPS after intravenous glucose
administration.
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hyperinsulinemic clamp. Serum insulin
(5) and proinsulin (6) concentrations
were measured by specific two-site en-
zyme-linked immunosorbent assays, and
the tRNALeu(UUR) mutation was identified
by amplification of leucocyte and muscle
DNA around the 3243 site, followed by
restriction digest analysis (1).

The subjects with the mutation
and the control subjects were closely
matched for age, sex, and BMI (Table 1).
Fasting serum proinsulin and insulin
concentrations were comparable, al-
though FP1S was significantly lower in the
subjects with the mutation (P < 0.02).
However, there was no difference in FPPS
between the groups. Kg was significantly
lower in the subjects with the mutation
(P < 0.05), reflecting the abnormal glu-
cose tolerance, although there was no sig-
nificant difference between the groups for
whole-body insulin sensitivity.

Our principal finding, therefore,
was of decreased insulin but normal pro-

insulin secretion after intravenous glu-
cose administration in subjects with the
tRNALeu(UUR) mutation and abnormal
glucose tolerance. This differential secre-
tory response has been described in pa-
tients with type II diabetes (7) and is most
marked during the first 10 min of the
IVGTT. However, the biochemical defect
of the /3-cell in type II diabetes remains to
be identified. The tRNALeu(UUR) muta-
tion results in a decrease in mitochon-
drial respiratory chain function (8),
while the process of insulin secretion
requires a high intracellular ATP-to-
ADP ratio (9).

The difference in insulin secretion
between the groups was not related to a
difference in whole-body insulin sensitiv-
ity, which was normal in the subjects with
the mutation, as previously reported (10).
In conclusion, therefore, subjects with
the tRNALeu(UUR) mutation and abnormal
glucose tolerance have impaired FPIS but
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