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Long-term Islet Graft Function?
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Role of Isolation Enzyme? 



Isolation Enzyme Collagenase

• bacteria “Clostridium Histolyticum”

Sigma - crude collagenase:
• 6 different collagenases, aminopeptidase, 

clostripain, phospolipase-C  & neutral proteases

Roche – purified collagenase -- Liberase™
• Collagenase Type-I, Type-II and Thermolysin
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Fluorescent Liberase-HI
• FITC conjugated Liberase-HI (Molecular Probe)
• Confocal Fluorescence Microscope
• Immuno Electron Microscope

Insulin Secretory Capability
• Time course exposure and culture  - Basal insulin secretion
• Stimulated Insulin Secretion  - Dynamic glucose challenge and 

KCL  stimulation
• Insulin C-timer [transgenic mouse] islets  - visualization of 

proinsulin granules

Islet cell expressions
• Adhesion molecules (CD 106  and CD 62p)
• Apoptotic and anti-apoptotic molecules (Bax, Bcl-2)
In vivo Transplantation
• Graft function
• CD 11b deposition

Experimental Design

Roche
Liberase™ +



Mouse islets -- intraductal injection of FITC conjugated 
Liberase and isolation of islets (n=4 donors)

Human islets -- one hour exposure of FITC conjugated 
Liberase  in vitro (n=8 donors)

Confocal Fluorescence Microscopic  &
Immuno Electron Microscopic Examinations
• Fresh islets and acinar cells
• 3 days cultured islets and acinar cells
• Epifluorescence double staining with insulin

Fluorescent (FITC) Conjugated Liberase-HI
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Morphology
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• Human islets were exposed to Liberase for 15, 30, 45 or 
60 minutes and washed and cultured for 60 hours –
basal insulin secretion (n=6donors)

• 1 hour exposure of human islets to Liberase – Dynamic 
glucose challenge

• 1 hour exposure – KCL stimulation (n=4 donors)

• Exposure of Insulin C-Timer Transgenic mouse islets –
proinsulin visualization (color change)

Effect of enzyme exposure on insulin secretion



Insulin Secretory Defect 
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Human islets were exposed to Liberase for 1 hour and cultured 
for 60 hours (n=6 donors)

• islet cell attachment to the dishes

• adhesion molecules expressions                                  
V-CAM-1 [CD 106], P-selectin [CD 62p]

• apoptotic and anti-apoptotic molecules (Bax, Bcl-2)

Cycloheximide (protein synthesis inhibitor) treatment –
prevents cell attachment and adhesion molecule 
expressions

Effect of enzyme exposure on islet 
cell expressions



Effect of enzyme exposure on 
transplanted islets

Liberase exposed (1 h) Human islets were 
transplanted (n=26)

• 150-400 islets/graft in NODscid mice
(Streptozotocin induced, renal capsule site)

• Graft survival and recipient survival

• CD11b (marker of inflammation) deposition
In graft area



Percent Diabetes free {n=26}

0 5 10 15 20
0

25

50

75

100

Control
Treated

post transplantation time (days)



• Isolation process internalizes the enzyme 
particles in islet and acinar cells

• 3 days cultured islets also contained the particles

• Reduction in insulin secretion correlated with time 
of enzyme exposure (secretory defect)

• Adhesion molecules were expressed and 
apoptotic pathways were activated in islets

• Enzyme exposed islets recruited intense 
inflammatory cells

Summary



Isolated islets carry potentially unwanted 
isolation enzyme by-products and 
reducing the exposure to enzyme is crucial

Suggestions
• Collection of islets in UW solution during 

isolation (collection phase) possibly 
prevents further activation of enzyme 
(further exposure)

Conclusion
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