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that secondary failure, thus defined, preferably affects lean patients 
and not overweight or obese patients [2]; in addition, only lean pat- 
ients have a significant reduction of C-peptide release, at fasting, 
6 rain after intravenous glucagon, and post-prandially. We now pre- 
sent data concerning the HLA phenotype in 74 out-patients with 
Type 2 diabetes (39 on OHA, 35 on insulin because of secondary 
failure to OHA, aged 57.9 +__ 1.4, age at onset of diabetes 45.7 + 1.4, 
duration of disease 12.2 + 0.8 years). 

Patients on OHA and on insulin were matched for body mass, 
duration of disease (+2years) and age at diagnosis (+4years). 
Each patient was evaluated for: HLA phenotype (locus A defined by 
135 monospecific antisera, locus B by 27, locus C by 8, locus DR by 
12 monospecific antisera) [3, 4]; C-peptide release at fasting, 6 rain 
after intravenous glucagon 1 mg, and 2 h after lunch [5, 6]; and islet 
cell antibodies (ICA) [7, 81. 

The frequency of HLA phenotype was compared to that of 
43 Type I diabetic patients (age 29.0+_2.0; age at onset 22.6+_2.2; 
duration of diabetes 9.7 + 1.5) and of 905 blood donors [91 at the Isti- 
tuto Nazionale per lo Studio e la Cura dei Tumor for loci A, B, and 
C, and of 455 healthy Italian subjects for locus DR [10]. 

Antisera for HLA typing were provided by Biotest Serum Insti- 
tute (Frankfurt, FRG), Fresenius AG (Bad Homburg v. d., FRG) Tis- 
sue Typing Laboratory (Los Angeles, Calif, USA) and other Italian 
and foreign tissue typing laboratories. Reagents for C-peptide ra- 
dioimmunoassay were supplied by Byk-Mallinkrodt (Dietzenbach, 
FRG); the assay had the following characteristics: sensitivity 
0.1 ng/ml; recovery 98% at I ng/ml and 115% at 15 ng/ml;  intra-as- 
say and interassay coefficients of variation 6.0% and 2.5% respective- 
ly. X z was used for comparisons. 

A total of 7 (9.4%) patients with Type 2 diabetes (4 on OHA, 3 on 
insulin) were ICA positive. HLA B13, CW4 and DR7 were more fre- 
quent while B7 was less frequent among Type 2 diabetic patients 
than among control subjects; DR3 and DR4 were more frequent, A1 
and DR5 were less frequent among Type 1 diabetic patients than 
among control subjects; DR3 and DR4 were more frequent and 
DR5 was less frequent among Type i than among Type 2 diabetic 
patients (Table 1). When patients with Type 2 diabetes were divided 
according to the kind of treatment (OHA vs insulin) or according to 
the presence of ICA, no differences of HLA phenotype appeared. 

In the whole group of patients with Type 2 diabetes, C-peptide 
release was 2.3 +0.2 ng/ml at fasting; 3.5 + 0.3 ng/ml after intrave- 
nous glucagon, and 4.4 + 0.3 ng/ml post-prandial; no differences ap- 
peared according to HLA phenotype, even for patients with DR3 or 
DR4 vs patients without DR3 or DR4 (2.7+_0.5 vs 2.0+_0.2 ng/ml at 
fasting; 4.0+_0.6 vs 3.4+0.3ng/ml after intravenous glucagon; 
4.8 + 0.8 vs 4.3 _ 0.4 ng/ml post-prandially). 

By X 2 for heterogeneity test [11] for all loci, a significant differ- 
ence appears between our blood donors and the subjects studied by 
Groop et al. (XZ=807, 35 dfs, p<0.00001); in addition, only fre- 
quencies of DR4 and DR5 are similar in Scandinavian and Finnish 
healthy control subjects, while frequencies of DR3 and DR7 are 
closer in Italian and in Scandinavian healthly control subjects [4]. 

We conclude that in our patients, secondary failure to OHA is 
not associated with any HLA antigen. The findings by Groop et al. 
[1] apply only to the Finnish population and cannot be extrapolated 
to other ethnic groups. In our view, patients with secondary failure 
to OHA represent a sub-group of patients with Type 2 diabetes with 
a quick exhaustion of B-ceU function; this process does not seem to 
be mediated immunologic or genetic factors. 

Yours sincerely, 
A. E. Pontiroli, A. Calderara, 
G. Pozza 

F.Capra, B.Fattor, M.T. Illeni and 
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Insulin immunology 
in mono-component insulin treated patients 

Dear Sir, 
I read with appreciation and interest a review by Drell and Not- 

kins [1] of immunological abnormalities in Type I (insulin-depen- 
dent) diabetes. The authors find an incidence in the literature of 
40%-50% blastogenesis to insulin in Type 1 diabetes and also an ab- 
sence of response of the resting lymphocyte to insulin. 

Our published data [2] reported non-responsiveness to mono- 
component insulins in 29 diabetic patients regardless of therapeutic 
insulin used, compared to control subjects; and in 12 mono-compo- 
nent insulin treated patients using B component of insulin as antigen 
there was no significant difference, but there was a significant stimu- 
lation (transformation index 1.8, p < 0.01) observed in the non mono- 
component treated patients. We concluded that insulin per se was 
non antigenic and that the pro-insulin contained in the non-mono- 
component insulin preparations had presensitised the lymphocytes 
of those diabetic patients. 

An observation in our studies [2] not referred to in this review [1], 
is the stimulatory effect of zinc on blastogenesis, bearing in mind the 
zinc content of insulin. Our studies did not observe any difference in 
transformation comparing zinc with insulins in diabetic patients, but 
in one group of control subjects we noted a very definite stimulatory 
effect of zinc compared with B component (zinc transformation in- 
dex 1.52, n = 6 ;  B component transformation index 1.01, n = 6 ;  
0.02 < p  < 0.05). We believe that attention must be paid to the previ- 
ous insulin therapy of patients and to the constituents of the stimu- 
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lating insulin preparations used in interpreting data of insulin blas- 
togenesis. 

Yours sincerely, 
J. G. Devlin 
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More on the role of insulin in the treatment 
of diabetic ketoacidosis 

Dear Sir, 
Jakobsen et al. [1] have provided valuable experimental support 

for the postulate that insulin plays a pathogenetic role in two of the 
complications resulting from the treatment of diabetic ketoacidosis 
(DKA)-namely the adult respiratory distress syndrome (ARDS) or its 
more benign counterpart, a widening of the A-a O2 gradient, and 
cerebral oedema, usually "benign" and very rarely fatal [2, 3]. 

Insulin has previously been shown to result in a large decrease in 
plasma volume and a reduction in the plasma albumin pool when 
administered intravenously to diabetic patients who were not ill [4]. 
Furthermore, insulin is known to be capable of decreasing renal so- 
dium excretion by enhancing sodium reabsorption in the diluting 
segment of the distal nephron [5] and resulting in major fluid and so- 
dium retention in previously uncontrolled diabetic patients [6] - so 
called "insulin oedema". 

It is evident that most adults [7] and probably, children [8] devel- 
op subclinical or "benign" cerebral oedema [3] during the course of 
therapy for DKA. 

We have previously described ARDS developing during the 
treatment of severe DKA [2, 9]. One of the survivors in our most re- 
cent series [9] had his insulin therapy inadvertantly delayed for some 
3 h after admission. It was this serendipitous occurrence which sug- 
gested insulin as a possible pathogenetic factor in ARDS as well as 
cerebral oedema developing the treatment of DKA. 

An additional piece of supporting clinical information derives 
from the review by Arem and Zoghbi [10] describing 8 patients with 
massive insulin overdoses. Two of their eight cases plus an addi- 
tional two cases from their literature review demonstrated ARDS. 
Furthermore, we have recently treated an elderly woman who had 
fatal hypoglycaemia secondary to the use of chlorpropamide who 
developed ARDS shortly after admission to the hospital. 

Yours sincerely, 
R. Matz 
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More on the evidence for a specific heart 
disease of Type I (insulin-dependent) diabetes 

Dear Sir, 
We were most interested in the ensuing correspondence on this 

subject [1] following our paper describing the abnormalities of cardi- 
ac function in asymptomatic diabetic patients [2]. In commenting on 
our study, Dr. Harrower claims that neither the demonstration of ab- 
normal ventricular function during dynamic exercise nor the pres- 
ence of histological changes detected by endomyocardial biopsy 
support the concept of a specific heart disease in diabetes [1]. We 
would appreciate the opportunity to comment further. 

Dr. Harrower has recently reported a study of 9 patients at the 
time of diagnosis of diabetes, only 5 of whom showed a change in 
the left ventricular ejection fraction following improvement of gly- 
caemic control [3]. The mean resting left ventricular ejection fraction 
did not change. Despite the small number of patients (a criticism 
which he levels at our histological studies), this is consistent with the 
concept that the resting left ventricular ejection fraction may be in- 
fluenced by hyperglycaemia. 

In citing the effects of glycaemic control on left ventricular func- 
tion, Dr Harrower appears however, to be unfamiliar with other 
publications on this topic. Goldwit et al. studied ventricular function 
by radionuclide ventriculography in 10 Type I (insulin-dependent) 
diabetic patients with a mean duration of diabetes of 7 years [4]. 
Their subjects were selected because diabetic complications were ab- 
sent and it was considered unlikely that the specific heart disease of 
diabetes could have developed because of the relatively short dura- 
tion of diabetes. Blood glucose was varied using a glucose clamp 
technique, and the resting left ventricular ejection fraction appeared 
to vary with the blood glucose; the resting left ventricular ejection 


