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Abstract
Many cytoprotective agents have been reported to improve islet isolation and transplantation
outcomes. However, several cytoprotective agents may improve all cell subsets within an islet
preparation, and selected non- β-cells components may have a negative effect on β-cell function and
survival (e.g., acinar cells). In this study, we examined the effect of prolactin (PRL) supplementation
to the culture medium, to determine whether it could exert β-cell-selective cytoprotection (islet
viability and function) towards a possible use of PRL during pre transplant islet culture.

Materials and Methods—Human islets pre-cultured or not with recombinant human PRL (500
μg/L) for 48 hours. Non-β-cells and β-cell-specific fractional viability and cellular composition were
assessed by FACS and Laser Scanning Cytometry (LSC). Islet potency was assessed in vivo by
transplantation into chemically-induced diabetic immunodeficient mice.

Results—The relative viable β-cell mass and the relative islet β-cell content in PRL group were
28% higher (p=0.018) and 19% higher (p=0.029) than control group, respectively. All transplanted
mice achieved normoglycemia in both groups, indicating that PRL treatment did not alter islet
function.

Conclusions—PRL treatment improves β-cell-specific viability and survival in human islets in
vitro. The development of novel β-cell-specific cytoprotective strategies will be of assistance in
improving islet transplantation.

Substantial amounts of non-β-cells are present in the final islet cell products that are used for
clinical transplantation. Many cytoprotective agents, such as glucagon-like peptide-1 (GLP-1),
lactogens, hepatocyte growth factor, parathyroid hormone-related protein (PTHrP) and insulin-
like growth factors (IGF), have been reported to improve islet isolation and transplantation
outcomes. These agents may, however, improve all cell subsets within an islet preparation, and
selected non- β-cells components, may have a negative effect on β-cell function and survival
(e.g., acinar cells) In this study, we examined the effect of prolactin (PRL) supplementation to
the culture medium, to determine whether it could exert β-cell-selective cytoprotection (islet
viability and function) towards a possible use of PRL during pre-transplant islet culture.
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Materials and Methods
Human islet isolation and culture

Pancreata were procured from brain-death donors and then immediately placed in either pre-
oxygenated (30 min) two-layer perfluorocarbon/ University of Wisconsin solution (PFC/UW)
(1-2) or with UW alone. All human islets were isolated using the automated method developed
by Ricordi et al (3) at the Human Cell Processing Facility of the University of Miami School
of Medicine. The islet yield and purity were determined by dithizone staining and then cultured
in MM1A culture medium (Mediatech-Cellgro) with or without 500 μg/L of Prolactin (Sigma-
Aldrich) for 2 days at 37°C in 5% CO2-humidified atmosphere.

Assessment of cellular composition and Beta cell viability
We have recently established the method for the assessment of cellular composition and
fractional beta-cell viability in human islets (4). In brief, islets were dissociated using accutase
(Innovative Cell Technologies) and dispersed cells were fixed on glass slides with 2.5%
paraformaldehyde. The cells were incubated for 2 hours with the following primary antibodies:
mouse monoclonal antibody to insulin; rabbit polyclonal antibody to pancreatic polypeptide
(PP); mouse monoclonal antibody to glucagons; rabbit polyclonal antibody to somatostain.
After washing, samples were incubated for 1h with Alexa Fluor 488 goat anti-mouse IgG,
Alexa Fluor 488 goat anti-rabbit IgG antibodies and 4’,6-diamidino-2-phenylindole (DAPI).
The samples were analyzed using a LSC (CompuCyte). In order to assess the beta cell viability,
single cell suspensions were incubated with 1 μM Newport Green PDX acetoxymethylether
and 100 ng/mL of tetramethylrhodamine ethyl ester (TMRE) for 30 min at 37°C in PBS. After
washing, the cells were stained with 7-aminoactinomycin D (7-AAD) and then analyzed using
a FACScan cytometer (Becton Dickinson) with the CellQuest software.

In vivo assessment of islet potency in the diabetic nude mouse model
Animal procedures were approved by the IACUC, and performed in the Preclinical Cell
Processing Core. Male athymic nu/nu (nude) mice (Harlan Laboratories) were housed in virus-
antibody-free rooms in microisolated cages, having free access to autoclaved chow and water.
Animals were rendered diabetic via IV administration of 200 mg/kg of Streptozotocin.
Nonfasting blood glucose was assessed with a glucometer. Mice with sustained hyperglycemia
(>300 mg/dL) were used as islet graft recipients. 1000 human IEQ per recipient were
transplanted under the kidney capsule and nonfasting blood glucose values were assessed three
times a week. Reversal of diabetes was defined as stable nonfasting blood glucose <200mg/
dL. Nephrectomy of the graft-bearing kidney was performed to confirm return to
hyperglycemia and exclude residual function of the native pancreas in animals achieving
normoglycemia after transplantation.

Statistical analysis
Data were analyzed using Excel for Windows software for descriptive statistics and data
plotting. Data are shown as mean standard deviation (SD). Statistical significance was
considered for p<0.05.

Results
The relative islet β-cell content in the PRL group was 18% higher (p=0.029) than control group.
In the PRL group, the relative viable β-cell mass was 26% higher (p=0.018) compared with
the control group. Furthermore, the relative viable non β-cell mass in the PRL group was 11%
lower (p=0.011) when compared to the control group. All transplanted mice achieved
normoglycemia in both groups, indicating that PRL treatment did not alter islet function.
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Conclusion
PRL treatment improves β-cell-specific viability and survival in human islets in vitro and in
vivo studies. The development of novel β-cell-specific cytoprotective strategies will be of
assistance in improving islet transplantation.
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Table 1
Percentage of islet cell Percentage of whole islet preparation

Beta cell Beta cell Acinar cell
Control 49.4 ± 7.8% 24.7 ± 6.8% 13.6 ± 6.6%

PRL 56.1 ± 5.6% 34.0 ± 9.5% 13.6 ± 8.4%
Data are shown as means ± standard deviation (SD).
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