
a random glucose concentration of 22.2 mmol/l. He was treated
with insulin but has had frequent periods (up to one year) when
he discontinued the insulin without developing ketoacidosis.
Because the six other weakly GAD65Ab positive children
have never been treated with insulin, we conclude that none of
these children has typical Type I diabetes.

In conclusion, these results are further evidence that diabe-
tes in Pima Indian children, as in adults, is primarily, perhaps
entirely, Type II diabetes, being characterized by not requiring
insulin for survival, resistance to ketosis and absence of islet
cell antibodies, including GAD65Ab.

Yours sincerely,
D.Dabelea, JP Palmer, PH Bennett, DJ Pettitt, WC Knowler
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Characteristic neuroimaging findings
in patients with diabetes and the
8296 mitochondrial tRNALys

Dear Sir,
Recently, characteristic neuroimaging findings have been re-
ported in a high proportion of patients with diabetes with the
3243 mitochondrial tRNALys(UUR) mutation (DM-Mt 3243)
[1]. The reduced quantity of N-isopropyl-p-[123I] iodoamphet-
amine ([123I] IMP) as shown by single photon emission com-
puted tomography in the parieto-occipital region was observed
in 89 % subjects with DM-Mt 3243.

On the other hand, we previously documented that the nov-
el 8296 mitochondrial tRNALys mutation (DM-Mt 8296) [2, 3]

was associated with diabetes and screened 1216 diabetic sub-
jects as well as 44 patients with sensorineural deafness, and 12
subjects were enrolled in our study [2, 3]. In these studies we
evaluated neuroimaging findings in patients with DM-Mt
8296, using magnetic resonance imaging and Xenon computed
tomography cerebral blood flow. Ten of our previous subjects
underwent magnetic resonance imaging and five of these also
underwent Xenon CT cerebral blood flow imaging of the brain
after giving informed consent to participate in this study. Mag-
netic resonance imaging and angiography were done using a
1.5 T Simazu superconducting system. Xenon computed to-
mography was done using a stable isotope of xenon in conjunc-
tion with computed tomography to improve detection of local
blood flow [4]. The patients breathed a mixture of oxygen and
30 % xenon. Three min for wash-in and 5 min for wash-out
were necessary to complete the examination. The degree of
change in regional image density (x-ray absorption), combined
with the arterial wash-in and wash-out curves, were used to de-
rive local blood flow values.

The clinical profiles of the 10 subjects are summarized in
Table 1. Their age ranged from 46 to 75 years (means ± SD,
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Table 1. Clinical profiles and neuroimaging findings

Patient
number

Sex Age
(years)

Age at
onset
(years)

BMI
(kg/m2)

Therapy HbA1c
(%)

Retino-
pathy

Persistent
protein-
uria

Deafness MRI Xenon CT
blood flow
P-OBrain

atrophy
Abnormality

1 F 64 54 18.6 Insulin 7.4 PDR ± + + White matter L
2 F 56 44 17.8 Insulin 7.2 SDR ± ± ± ± L
3 F 58 31 24.1 Insulin 8.9 SDR ± ± ± Brain stem R
4 F 75 45 22.8 Insulin 8.9 PDR + + ± ± ±
5 F 47 47 17.1 Diet 5.8 NDR ± + ± Brain stem 1

6 F 69 40 20.1 OHA 8.8 SDR + + ± White matter 1

7 M 47 43 21 Diet 6.4 NDR ± + + ± 1

8 M 57 41 20 OHA 8.4 NDR ± ± ± ± 1

9 M 69 60 18.8 OHA 7.5 NDR ± + ± Basal ganglia 1

10 M 46 35 19.2 OHA 8.5 NDR ± ± ± Basal ganglia L/R

OHA, oral hypoglycaemic agent; NDR, non-diabetic retino-
pathy; SDR, simple diabetic retinopathy; PDR, proliferative
diabetic retinopathy; MRI abnormality, high-intensity areas

on T2-weighted on MRI scan; Xenon CT blood flow P-O, low-
blood-flow of Xenon CT is indicated by L (left side) and/or R
(right side). P-O, parieto-occipital area; 1 not examined



58.8 ± 10.3 years). All 10 subjects had diabetes and none of
them had typical features of mitochondrial myopathy, ence-
phalopathy, lactic acidosis and stroke-like episodes (MELAS).
None showed neurological focal signs on ordinary clinical ex-
amination, except for hearing loss in six patients. Five had a
history of retinopathy but no patient had ophthalmoplegia or
pigmentary retinopathy. The results of the imaging studies are
summarized in Table 1 as well. Generalized atrophy was ob-
served in two patients by magnetic resonance imaging (20 %;
case 1 and 7) (Table 1). Abnormal high intensity areas were
found in six patients on T2-weighted images (60 %) (Table 1),
and the overall prevalence of abnormalities increased by 70 %
(7 of 10 patients). Magnetic resonance angiography showed
no occlusion or stenosis of the large cerebral vessels in any pa-
tient. Computed tomography abnormalities were found in
85 % of 40 patients with MELAS [5]. It has been reported
that magnetic resonance imaging is more sensitive than com-
puted tomography in detecting abnormal lesions, and the over-
all prevalence of abnormalities increased by 78 % [1], which is
almost the same prevalence for subjects with DM-Mt 8296.
Our data also suggested that large artery stenosis is not likely
associated with DM-Mt 8296 or DM-Mt 3243. On Xenon com-
puted tomography of cerebral blood flow, a decrease in local
blood flow values in the parieto-occipital region was found in
subjects 1, 2, 3 and 10 (80 %) (Fig. 1). The parieto-occipital re-
gion, which was a region of altered brain-glucose metabolic
rates [6], is a common site of cerebral infarctions in MELAS
patients [7]. DM-Mt 8296 as well as DM-Mt 3243 subjects, as
shown by the reduced quantity of [123I] IMP in the parieto-oc-
cipital region on early single photon emission computed to-
mography images [1], showed decreased Xenon computed to-
mography of cerebral blood flow in the same region. On the
other hand, 13 diabetic patients without maternal inheritance
and the 3243 mutation were tested for the reduced parieto-oc-
cipital quantity of [123I] IMP, and one (7.7 %) of 13 subjects
had the abnormality [8].

Our data suggest that subjects with DM-Mt 8296 as well as
DM-Mt 3243 showed subclinical cerebral damage by magnetic
resonance imaging, and we observed the characteristically re-
duced cerebral blood flow, which is possibly a sign of latent ce-
rebral nervous systems dysfunction [1].

Yours sincerely,
H. Isotani, K. Kameoka, Y. Nagano, H. Kitaoka, N. Ohsawa
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Fig.1. Patient 3. Transaxial slice of flow-CT image of Xenon
CT clearly shows the lower flow in the right parieto-occipital
area compared with the left parieto-occipital area


