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First peak insulin release after intravenous glucose and arginine is
maintained for up to 3 years after segmental pancreas transplantation
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Summary. In this study we have investigated blood
glucose and serum free insulin response to glucose and
to arginine orally or intravenously, 3 months and 3
years after a successful segmental, neoprene-injected,
pancreas transplantation.

Serum insulin responses to different secretagogues were
normal 3 months after transplantation; they remained
normal up to 3 years after transplantation.

Key Words: Pancreas transplantation - intravenous
glucose tolerance test - oral glucose tolerance test -
arginine test.

Introduction

Several investigations have shown that a transplanted
pancreas is able to lead to insulin-independence and to
restore near-normal glucose tolerance up to 6 years
after transplantation (Pozza 1983, Pozza 1985,
Sutherland 1981, Secchi 1990). Insulin resistence,
present before transplantation, is reduced, through
improved tissue glucose disposal (Luzi 1990). Hepatic
glucose production is also reduced (Luzi 1990) by
insulin infusion. These studies have shown that the
transplanted Beta cell correctly responds to different
insulinogenic stimuli, such as arginine and glucose,
both iv. and orally (Pozza 1983, Secchi 1985).
Whether this capacity is maintained over time has never
been evaluated.

The aim of our study was to evaluate the response to
arginine and glucose (orally or iv.) of patients
submitted to kidney and pancreas transplantation up to
3 years post-transplant.

Subjects and Methods

Patients. 14 Type 1 (insulin-dependent) diabetic uraemic patients ,
submitted to a segmental, neoprene-injected pancreas (Dubernard
1978) and kidney transplantation, were investigated up to 3 years after
surgery.

Immunosuppression. was based on anti-lymphocyte globulin (ALG)
(10 days), cyclosporin (7-5 mg.kg'l'day‘1 orally, tapered),
azathioprine (2 mg.kg'l'day‘l, tapered), prednisone (1 mg.kg'l-day'l,
tapered).

Metabolic  investigations. the following tests were performed 3
months after transplantation and at annual intervals, for 3 years in all
patients:

- oral glucose tolerancetest (OGTT, 75 g): blood samples for glucose
and insulin were taken at 0, 30, 60, 90, 120, 180 min;

- Lv. glucose tolerance test (IVGTT): 0.5 g/kg body weight of
glucose were infused for 1 min; blood samples for glucose and insulin
were taken at 1, 3, 5, 10, 20, 30, 40, 50, 60 min;

- arginine test: 30 g of arginine were infused over 30 min; blood
samples for insulin and glucagon were taken at 0, 5, 10, 20, 30, 45,
60, 120 min.

Assays. blood glucose levels were evaluated with a glucose analyser
(Heding 1972)

Statistical analysis. values in figures are shown as mean + SEM. p=
paired Student t-test.

Results

Three months after transplantation the 14 patients
studied showed an impaired glucose tolerance after oral
glucose (Blood glucose at 120 min = 1804 +154
mg/dl). Serum free insulin reached the peak (48.8 + 8.6
pU/ml) at 120 min (Fig.1). iv. glucose induced an
early release of insulin, with a peak (458 + 7.7
pU/ml) at 3 min (Fig.2). Arginine infusion induced a
biphasic insulin release (Fig.3).
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Blood glucose (mg/dl) O and serum free insulin @ levels (tU/ml)
after oral glucose (75 g ) 3 months after segmental, neoprene injected,

pancreas transplantation
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Serum free insulin (uU/ml) response (0.50 g/kg body weight) in 14
patients 3 months after segmental, neoprene injected, pancreas
transplantation
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Fig3
Serum free insulin levels (WU/ml) during arginine infusion (30 g over
30 min) in 9 patients 3 months after segmental, neoprene injected,
pancreas transplantation

The six patients 3 year
following results:

OGTT: blood glucose response to oral glucose 3
months after transplantation showed an impaired
glucose tolerance (BG at 120 min = 187.5 + 2638
mg/dl). Blood glucose response to oral glucose was
normal 3 years after transplantation (BG at 120 min =
127.7 + 29.0 mg/dl) (Fig.4). Serum free insulin levels
were similar in the fasting state at 3 months and at 3
years after surgery (155 + 7.2 vs 129 1 2.0 pU/mi).
At 3 months insulin peak was achieved at 120 min
(58.3 + 18.2 pU/ml), while at 3 years it was achieved
earlier (41.7 + 13.4 pU/ml at 30 min) (Fig.5).

IVGTT: 3 months after transplantation iv. glucose

follow-up produced the
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Blood glucose levels (mg/dl) after oral glucose (75 g p.o.) in six
patients 3 months () and 3 years @ after segmental, neoprene

injected, pancreas transplantation (p= ns)
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Fig.5
Serum free insulin levels (MWU/ml) after oral glucose (75 g p.o.) in six
patients 3 months (O and 3 years @  after segmental, neoprene

injected, pancreas transplantation (*p<0.05)
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induced a rapid release of insulin, reaching the peak
{52.6 £ 7.9 pU/ml) at 1 min; a second phase of insulin
release was observed , with a peak (45.1 + 6.3 pU/ml)
at 40 min. A similar response to iv. glucose was
observed 3 years after transplantation, with a peak
(59.4 + 25.5 WU/ml) at 1 min and a second phase of
insulin release, with a peak (36.0 + 7.7 pU/ml) at 50
min (Fig.6).

Arginine infusion test: 3 months after transplantation
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Fig6
Serum free insulin (WU/ml) response to iv. glucose (0.5/kg body
weight) in six patients 3 months (C) and 3 years @@  after segmental,

neoprene injected, pancreas transplantation

arginine infusion induced a biphasic insulin secretion,
with 1st peak (45.3 + 19.0 pU/ml) at S min, and 2nd
peak (459 + 14.7 pU/ml) at 30 min. 3 years after
transplantation a higher, although not significant,
insulin release was induced by arginine (1st peak: 60.7
+ 9.1 pU/ml at 5 min, 2nd peak: 67.4 + 7.4 pU/ml at
20 min) (Fig.7).
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Serum free insulin (WU/ml) during arginine infusion (30 g over 30
min) in four patients 3 months O and 3 years @ after segmental,
neoprene injected, pancreas transplantation

Discussion

The aim of pancreas transplantation is not only to
induce insulin-independence, but also to control or
reverse the development of long-term degenerative
complications of diabetes. The positive effects of
metabolic control on degenerative complications is a
long-time requiring process (Dahl-Jorgensen 1986).
Complete studies on the long-term Beta-cell response
to different secretagogues after pancreas transplantation
are currently lacking. The aim of our study was to
evaluate whether insulin release after glucose and
arginine, which is normal immediately after
transplantation, is maintained also in the long-term.
The oral glucose tolerance test shows that an impaired
glucose tolerance, present 3 months after
transplantation, improves at 3 years. This improvement
is not the consequence of an increased insulin release,
which on the contrary appears reduced, but seems rather
to be related to a reduction of insulin-resistance, as
previously demonstrated (Luzi 1990). The Beta—cell
response to i.v. glucose and to arginine is normal 3
months after transplantation and remains normal 3
years later. This study was performed in patients
transplanted with a segmental, neoprene-injected
pancreas: a sclerogenic effect of neoprene was supposed
to affect also the endocrine part of the gland and to
impair insulin release. This study shows that even a
segmental pancreas previously injected with neoprene is
able to maintain its secretory activity up to 3 years
after transplantation. This response is maintained with
different secretagogues, such as glucose and arginine,
showing that the integrity of the Beta cell is
completely preserved up to 3 years after transplantation,
In conclusion, a segmental, neoprene-injected pancreas
transplant maintains the capacity to respond to glucose
and arginine up to 3 years after transplantation.
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