
BRITISH MEDICAL JOURNAL VOLUME 286 26 MARCH 1983 1015

SHORT REPORTS

Change to U-100 insulin does not
appear to affect insulin absorption

On 1 March a two year programme began in the United Kingdom of
phased transfer of all diabetics requiring insulin to insulin in a
strength of 100 units/ml. Factors affecting the absorption of insulin
from subcutaneous tissues include site of injection,' exercise,2 dose,3
strength of the insulin, volume, and the patient's age.4 We examined
the effect of giving identical doses of soluble insulin in strengths of
U-40 (40 units/ml) and U-100 (100 units/ml).

Patients, methods, and results

Eight diabetic children aged 7-15 years were given on two successive
mornings in hospital exactly comparable subcutaneous injections into the
thigh of either U-40 or U-100 neutral insulin (Actrapid MC) followed by
identical breakfasts and exercise. The previous evening they had received
their normal dose of a combination of soluble and intermediate acting insulins.
To avoid rapid hypoglycaemia the dose of insulin given was roughly two
thirds of the usual total morning dose, the longer acting insulin being
omitted. In four cases U-40 was given on the first morning followed by
U-100 on the second morning, and in the other four cases the order was
reversed. Blood glucose was measured half hourly for up to four hours after
breakfast and the serum insulin concentration estimated on three occasions
in each child. Samples were taken through an indwelling butterfly needle to
avoid repeated venepuncture. Approval of the ethical committee was
obtained.
Two patients were excluded from the study because of practical difficulties.

Free insulin concentrations rose from a mean basal value of 30-5±SD 23-4
mU/l in the subjects given U-40 insulin to a peak at 90 minutes of 58-8A28-3
mU/l. Patients' response to the same dose of U-100 insulin was a rise from
a mean of 22-3 14-4 mU/l to 49 0± 1641 mU/l. Thus the increment in free
insulin values was a mean of 28-3± 14-0 mU/l after U-40 insulin and
26-7_-24-0 mU/l after U-100 insulin.
The closely similar increments in free insulin concentrations after injections

of U-40 and U-l00 were reflected in the parallel rise and fall of the blood
glucose concentrations (figure). The figure was constructed from the mean
blood glucose values of six patients at specific times after the insulin injections.
Thus the concentrations rose from a mean of 8-1 mmol/l (146 mg/100 ml) to
a peak of 14 6 mmol/l (263 mg/100 ml) at 90 minutes after U-40 insulin.
The comparative figures for U-l00 insulin showed a rise from 9-6 mmol/l
(173 mg/100 ml) to a peak of 16-0 mmol/l (288 mg/100 ml) at 90 minutes.
The fasting blood glucose value on the second morning in hospital tended
to be higher than on the first morning, which explained the discrepancy in
fasting values between the two curves. Large increments in blood glucose
values reflected the use of suboptimal doses of soluble insulin in this study.
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Mean and range of changes in blood glucose concentrations in six insulin
dependent diabetics after suboptimal doses of U-40 and U-100 insulin.

Conversion: SI to traditional units-Blood glucose: 1 mmol/l 18 mg/100
ml.

Comment

Binder4 showed that absorption of insulin is decreased by increasing
concentration and increasing volume of injected insulin. In changing
from U-40 to U-100 insulin in identical doses these two factors appear

to be balanced-that is, we are giving a smaller volume of an insulin
of greater strength. These variations in absorption may be mediated
by effects on subcutaneous blood flow, insulin having a vasoconstrictive
effect.5

This study showed no apparent practical difference between the
absorption and effects of U-40 and U-100 insulin when given as
carefully controlled single injections. Further repeated dose studies
during field trials with the new glass U-100 syringes confirmed this.
From these findings the change to U-100 insulin should present

few problems from the standpoint of insulin action. Nevertheless, the
use of glass syringes, which have a significant dead space, the
difficulties of measuring very small doses of highly concentrated
insulin, and the variable quality of injection techniques and injection
sites are other factors which will require consideration when patients
(particularly the very young and very old) change over from U-40 to
U-100 insulin.

We thank Mrs C Owens, of the department of biochemistry at Bristol
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Predominance of IgG3 subclass in
primary biliary cirrhosis

Mitochondrial antibodies are present in high titre in over 90% of
patients with primary biliary cirrhosis' and are largely of the IgG
class, although they may also occur in the IgM class. They are
directed against a lipoprotein moiety of the mitochondrial membrane
and readily fix complement in the presence of the antigen. Increased
serum concentrations of immunoglobulins are common in this
condition, although the IgM class is principally affected.
Using monoclonal mouse antihuman IgG subclass antibodies, we

have studied the subclass distribution of mitochondrial antibodies and
made a quantitative estimation of total IgG subclasses in patients with
primary biliary cirrhosis.

Materials, methods, and results

The mouse monoclonal antibodies had defined specificities2 to each of the
four human IgG subclasses as well as to a common IgG Fc determinant
(8a4). They were used as ascitic fluid (diluted in phosphate buffered saline)
in two layer indirect immunofluorescence tests for antimitochondrial
antibodies on fresh frozen sections of rat kidney and stomach. Human sera
diluted one in 10 in phosphate buffered saline were added to the sections
followed after washing by a predetermined appropriate dilution of the
monoclonal antibody, followed by fluorescein isothiocyanate conjugated
sheep antimouse IgG, rendered specific by absorption with insolubilised
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