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Tracking transplanted pancreatic islet cells in rats using

magnetic resonance imaging

ZHOU Bi-jing', HE Huijin'%, FENG Xiao-yuan', ZHANG Shan-zhong®>, YANG Yan-mei'
(" Department of Radiology. Huashan Hospital » Fudan University , Shanghai 200040, China;
> Transplantation Center , Shanghai First People’s Hospital . Shanghai Jiaotong University, Shanghai 200080, China)

[Abstract] Objective To track superparamagnetic iron oxide (SPIO)-labeled pancreatic islet cells in
rats using 3. 0T magnetic resonance imaging (MRI), and to detect the survival and rejection of grafts
after transplantation. Methods Twenty male Wistar rats and 5 male Lewis rats were included in the
study. SPIO-labeled pancreatic islet cells were tracked using a GE 3. 0T Signa Excite MRI scanner
with an animal coil. The images of SPIO-labeled islet cells in rats after transplantation were compared
with those of the unlabeled ones. FSE T2WI sequence and GRE T2 * WI sequence were used for the
detection. The sensitivity of images for detection of grafts was also compared. SPIO-labeled pancreatic
islet cells isolated from Wistar and Lewis rats were transplanted into the liver of Wistar rats.
Afterwards, the survival and rejection of islet cells were observed sequentially in these two growps.
The rats in the syngeneic group were sacrificed 3 months post-transplantation, while the rats in the
allogeneic group were sacrificed 3 weeks post-transplantation. MRI of the grafts were correlated with
the pathological results.  Results SPIO-labeled pancreatic islet cells were seen on MRI as distinct
homogenous, hypointense spots in the liver. GRE T2 * WI were more sensitive to the detection of

SPIO-labeled islet cells than FSE T2WI. The relative count of hypointense spots in the syngeneic group
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were (90.03£9.52) %, (92.87+18.21) % and (86.25 £ 24.81) %, respectively at 1 week, 2 weeks
and 3 weeks after transplantation, while the relative count in the allogeneic group were (41. 40 %
15.41) %, (33.41+14.01)% and (23. 58 + 16. 78) %, respectively. The difference between these
counts was statistically significant (P<C0. 01). Iron particles were detected only in the SPIO-labeled
cells. Three months post-transplantation, the grafts were found well-preserved in the liver of the rats
of the syngeneic group, while only a few grafts were found in that of the allogeneic group.
Conclusions MRI can be used to track SPIO-labeled islet cells in vivo, and has significant value in
detecting the survival and rejection of grafts after transplantation in rats.

superparamagnetic

[Key words] pancreatic islet cell transplantation; magnetic resonance imaging;

iron oxide; track in wvivo
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Fig 1 Feridex unlabeled and labeled

pancreatic islet cells in liver of rats
A:Unlabeled; B:Labeled
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Fig 2 FSE T2WI and GRE T2 * WI

images of the liver of rats

A:FSE T2WI; B:GRE T2 x WI
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transplantation
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transplantation
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group

Allo-
geneic
group
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Fig 3 The images of rats’ liver in syngeneic group and allogeneic group post pancreatic islet cells transplantation
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Fig 4 Comparison of relative amounts of pancreatic islet cells in

syngeneic group and allogeneic group after transplantation
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BS5 mEMEEZHALFELER(X200)
Fig 5 Histology and Immunochemical staining ( X200)

Iron localization (arrow) and insulin activity (brown) were observed by combined staining with an anti-insulin antibody

and Prussian blue. A:Feridex unlabeld islet cells; B:Feridex labeled islet cells; C:Islet cells of syngeneic group 3 months

post transplantaion; D:Islet cells of allogeneic group 3 weeks post transplantation.
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