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Diabetic complications could be prevented or  urinary CPR excretions (r=0.64, P<0.01). These
blunted by better control of blood glucose with in-  findings suggest that basal serum CPR levels as well
tensive insulin therapy. However, we need to have a  as the urinary CPR excretions are useful indicators
reliable indicator to determine the timing when one  for determining the proper timing to introduce the
patient should be introduced into the insulin therapy.  intensive insulin therapy into non-obese DM patients.
In the present study, residua f3-cell function in the
pancreas was evaluated by measuring serum C-  Key words: C-peptide, intensive insulin therapy, dia
peptide (CPR) levels and 24 hr urinary excretions of  betes mellitus
CPR in 43 non-obese patients with diabetes mellitus
(DM). All patients were initially treated with three-
time daly (ti.d.) injections of regular insulin for
one or two weeks, during which period those pa- It has been clearly shown that a risk of the devel-
tients whose fasting blood glucose levels being 01  opment or progress of diabetic microvascular compli-
80 mg/dl were classified into the class 1, and those  cations is much lowered in those patients whose
being > 180 mg/dl were into the class 2. In the fol-  blood glucose levels are well controlled by intensive
lowing study period, class 1 patients (n=18) were insulin therapy (1-3). It is also important to assess
maintained t.i.d. regular insulin aone, while class 2  a residual 3-cell function when insulin therapy is in-
patients (n=25) received at 9:00 p.m. a single injec-  troduced (4,5). In the present study, we report that
tion of neutral protamine insulin suspension in addi-  basal serum C-peptide (CPR) levels and urinary ex-
tion to the t.i.d. injections of regular insulin. Both  cretions of CPR are useful guides to introduce inten-
basal serum CPR levels and urinary excretions of  sive insulin therapy in non-obese patients with
CPR were revealed to be much lower in the class 2 diabetes mellitus (DM).
patients than in the class 1 patients (mean = SD;
serum CPR, 1.1+ 0.4 ng/ml for class 1 vs. 0.6+ 0.4
ng/ml for class 2, P<0.01; urinary CPR excretion,
40+ 14 p g/day for class 1 vs. 20+ 16 p g/day for  Patients
class 2, P<0.01). Moreover, there was a significant We investigated 43 patients with DM who were
correlation between basal serum CPR levels and the  admitted for a short period to our division of
Shimane Medical University Hospital in order to ob-
tain better control of blood glucose. They consisted
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* CPR: a conventional abbreviation for " Connecting Peptide ~ The purpose of the study was well informed to all
immunoReactivity " the participants and their consent was obtained.
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All patients were initially treated with a combina-
tion of diet and exercise for severa days, followed
by intensive insulin therapy. Practically, regular insu-
lin was injected sc three times per day (t.i.d.), 30
min before each meal for one or two weeks. Then,
the regular insulin was continued when fasting blood
glucose (FBS) levels were lower than 180 mg/dl;
these patients were classified into class 1. Single
bolus sc injection of neutra protamine insulin
(NPH) at 9:00 PM was added to those patients
whose FBS levels remained above 180 mg/dl despite
the regular insulin therapy; these patients were clas-
sified into class 2. Clinical characteristics of these
patients are shown in Table 1.

CPR assay

On admission, blood samples were obtained from
all the patients before breakfast. Serum samples were
separated and stored at -2000 until assayed. Urine
samples were collected for 24 hr and urine speci-
mens were stored at 40 until assayed. Serum CPR
levels and urine excretions of CPR were measured
by two-site immunoenzymometric assay on TOSOH
AlA system analyzer (TOSOH Med. Inc., South San
Francisco, CA, USA) in the Central Laboratory,
Shimane Medical University Hospital. The minimal
detectable concentration was 0.2 ng/ml.

Satistical analysis

Statistical differences between two groups were
evaluated by unpaired Student’s t-test. Regression
analysis was performed by the least square method.
A probability of P<0.05 was considered statistically
significant.

RESULTS

As shown in Table 1, FBS and hemoglobin A.c
(HbA.c) were considerably elevated in both classes
1 and 2 before starting the present study. There was
no statistical difference in age, sex, body mass index
(BMI) and HbA.c levels between the two groups
before starting the present study. Both values of uri-
nary excretion of CPR and serum basal CPR were
considerably lower in class 2 than in class 1 (mean
+ SD: 0.6+ 0.4 vs 1.1+ 0.4 ng/ml, P<0.01; 20+ 16
vs 40+ 14 p g/day, P<0.01, respectively).

As shown in Fig.1, there was a significant correla-
tion between urinary excretions of CPR and serum
basal CPR levels (r=0.64, P<0.01). Urinary excre-
tions of CPR or serum basa CPR levels were not
related to body mass index (BMI) in these patients
(data not shown).

Treatment with insulin was effective in both
classes. FBS and HbAlc levels were much lower
after the treatment than those before the treatment in
both classes, athough they were not normalized in
most patients during the observation period (Table 1).
Diabetic complications were not exaggerated in these
patients.
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Fig. 1. Correlation between urinary excretions of CPR and
basal serum CPR levels in 43 patients with non-obese dia-
betes mellitus.(R=0.64, P<0.01).

DISCUSSION

CPR is secreted from pancreatic R-cells in
equimolar concentrations with endogenous insulin.
Recent development of specific immunoassay for
CPR has enabled us to monitor residual 3-cell func-
tion in patients with insulin-requiring DM even if
there existed circulating insulin antibodies or
exogenously administered insulin (6-8). It has been
reported that 24 hr urinary excretion of CPR is a
useful parameter in determining insulin dependency
(3).

In the present study, basal serum CPR levels were
well correlated with urinary excretion of CPR in
non-obese diabetic patients. Although we did not ex-
amine in detail, it should be noted that endogenously
secreted proinsulin could affect the CPR assay since
most CPR antisera react more or less with human
proinsulin (5, 9).
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C-peptide and intensive insulin therapy
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It was previously reported that serum CPR response
to glucagon stimulation as well as 24 hr urinary ex-
cretions of CPR might reflect insulin dependency in
well-controlled patients with DM (5). In the present
study, basal serum CPR levels were lower in class 2
patients treated by a single bolus injection of neutral
insulin plus t.i.d. injections of regular insulin than in
class 1 patients treated by t.i.d. injections of regular
insulin. On the other hand, FBS and HbA.c were not
remarkably elevated in class 2 compared to class 1.
Therefore, basal serum CPR levels as well as 24 hr
urinary excretions of CPR are reliable indicators for
starting a single injection of NPH in addition to the
three t.i.d. of regular insulin. Although 24 hr urinary
excretions of CPR reflect the total daily amount of
insulin secretion from R-cells, these values may be
underestimated in such conditions as urinary tract in-
fection, renal dysfunction and extremely poor dia
betic control (10).

In conclusion, basal serum CPR level as well as
24 hr urinary excretions of CPR are useful indicators
for introduction to the intensive insulin therapy in
patients with DM.
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