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Noninvasive quantitative evaluation of viable islet grafts using '''In-exendin-4
e SPECT/CT
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Islet transplantation (IT) is an effective B-cell replacement therapy for patients with type 1 diabetes
mellitus. However, due to the lack of methods to detect islet grafts and evaluate their B-cell mass
(BCM), further optimization of IT protocols remain challenging. Therefore, the development of
noninvasive B-cell imaging is required. Recently, exendin-based glucagon-like peptide-1 receptor
(GLP-1R)-targeted imaging has been developed as a promising noninvasive B-cell imaging
technique. But most studies involving such imaging have focused on insulinoma or the pancreas
alone, whereas only a limited number of studies have examined the possibility of islet graft
evaluation for IT. This study aimed to investigate the utility of the 'Indium-labeled exendin-4
probe {[Lys12(111In-BnDTPA-Ahx)] exendin-4} ('In exendin4) single-photon emission
computed tomography/computed tomography (SPECT/CT) to evaluate islet graft BCM after
intraportal IT.

Different numbers of pancreatic islets from C57BL/6J mice were incubated with 0.37 MBq of
n-exendin-4 for 30 minutes, and the correlation between the radioactive isotope (RI) uptake and
islet numbers was examined. Streptozotocin-induced diabetic mice were intraportally transplanted
with 150 or 400 syngeneic islets via ileocecal vein. Nonfasting blood glucose and body weight
were measured every day for the first week after transplantation and once a week after that. After a
six-week observation following IT, the ex-vivo liver graft uptake of ''In exendin-4 was compared
with liver insulin content level. Furthermore, the in-vivo liver graft uptake of !''In exendin-4 using
SPECT/CT was compared with liver graft BCM as measured by a histological method. In addition,
in order to demonstrate the colocalization of radioactive signals with fluorescence signals of islet
grafts in the liver autoradiography (ARG) experiment was performed.

During intraperitoneal glucose tolerance test (IPGTT) six-week following IT 150 IT group had
significantly higher plasma glucose levels than the control and 400 IT groups at all-time points (p <
0.05), with no significant difference between the control and 400 IT groups.

The ex-vivo "In-exendin-4 liver graft uptake showed the highest level at 400 IT compared to 150
IT and control groups (p < 0.01 and p < 0.001, respectively). At the same time, ex-vivo
Mn-exendin-4 pancreas graft uptake was highest in the control group (control vs 400 IT, p <
0.0001; control vs 150 IT, p < 0.0001). Liver graft insulin content in the 400 IT group was
significantly higher than 150 IT groups (400 IT vs 150 IT, p < 0.001), while insulin was not
detected in the liver of the control group (400 IT vs control, p < 0.001). Furthermore, the in-vivo
liver graft uptake of !!''In exendin-4 using SPECT/CT was compared with that of liver graft BCM
measured by a histological method. As a result, probe accumulation was significantly correlated
with islet numbers. In addition, ARG showed the colocalization of the radioactive signals with
fluorescence signals of islet grafts in the liver.

In summary, in-vivo SPECT/CT could visualize liver islet grafts in the liver noninvasively
following intraportal IT. "In-exendin-4 uptake in the liver was corroborated with glycemic
outcome and liver insulin content. Furthermore, !!'In-exendin-4 uptake in the liver correlated with
histologically analyzed liver graft BCM. The results suggest that '''In-exendin-4 SPECT/CT can
provide quantitative information for the islet graft BCM.
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