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Studies on Blood Sugar, Serum Imsulin and Insulin Receptor
of Red Blood Cells before and after Antithyroid Drug Therapy
in Patients with Graves’ Disease

Ichiro KoMiva
Department of Medicine, Institute of Adaptation Medicine,
Shinshu University School of Medicine
(Director : Prof. Takashi YAMADA)

In an attempt to elucidate the mechanisms of glucose intolerance in patients with Graves’
disease, blood sugar and insulin-response were measured prior to and following 50 g oral
glucose administration in 245 patients with Graves’ disease. Twelve subjects with alimentary
hyperglycemia due to gastrectomy and 112 normal subjects were also investigated for comparison.
Red blood cell insulin binding capacity and affinity were measured. )

Although insulin secretion was not significantly impaired, the potentiality of blood sugar
disposal decreased progressively with age in normal subjects, Thus, 37 insulin/}) blood sugar
decreased progressively, suggesting age-related insulin resistance, This age-related insulin
resistance was due, at least in part, to age-related decrease in insulin binding capacity,

In patients with Graves' disease, the abnormality of blood sugar became more remarkable
with age. Such glucose intolerance was found even when their serum thyroxine (T,) and triiodo-
thyronine (Ty) concentrations were reduced to the levels slightly above normal, The insulin response
on oral administration of 50 g glucose was hyperreactive in young untreated patients whereas
the age-related decrease in insulin secretion was not found in subjects with alimentary hyper-
glycemia due to gastrectomy. Age-related decrease in insulin binding capacity was more marked
in patients with Graves' disease than in normal subjects, After the normalization of serum T,
and Ty by antithyroid drugs in patients with Graves’ disease, insulin response decreased signifi-
cantly in young but not in old patients. These results suggest that age-related abnormality of
glucose intolerance is magnified in untreated patients with Graves’ disease by excess amounts
of Ty and Ty, which decrease insulin binding capacity and insulin secretion. Shinshu Med. J.,
80 : 99-109, 1982 (Received for publication October 9, 1981)
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Table 2. Binding of insulin with red blood cells

Group Age No. of Total Affinity Binding Sites

subjects binding constant capacity Cell

% 108M- 10-10yI

A. nomal young 26-+2% 4 5,6+0.3 1.840,1 2.9+0.2 54+5
B. normal old 4744 4 4,24+0,1 2.04+0.1 2,0+0.1 38+2
C. hyperthyroid young 2143 4 4,440,1 1,940.1 2.10.1 3942
D, hyperthyroid old 5043 4 3.5::0.3 2,2+0.1 1.1+0,1 2142
*=mean+SE
Statistical analysis
A, vs B, p<0. 005 p<0. 005 p<0.01
A, vs C. p<0.005 p<0. 005 p<0.01
B. vs D. p<0.05 p<0.001 p<0. 001
C. vs D, p<0. 05 p<0.005 p<0,001
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