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Figure 2.  FK506 release pro�le from �brin gel. 

Local administration of FK506, an FDA approved immunosuppressant with neuroregenerative properties, is a 
promising technique to achieve improved peripheral nerve regeneration while preventing the side effects 
associated with the systemic administration of this drug. Whilst considerable research has been devoted to the 
development of clinically suitable systems for local delivery of FK506 to the site of nerve injury and repair, the 
optimal dose of FK506 for enhancement of axon regeneration in the peripheral nerve has not yet been 
established. To this end, we devised a three-dimensional (3D) organotypic assay capable of mimicking the 
peripheral nerve. This assay consisted of a neonatal rat dorsal root ganglion (DRG) extending its neurites into the 
native peripheral nerve scaffold provided by an acellular nerve allograft (ANA). A novel 3D compartmented cell 
culture system was adapted from the 3D organotypic assay to achieve local delivery of FK506 just to the growing 
neurites in vitro and establish the required local dose of FK506 for peripheral nerve regeneration.

Methods

The �ndings in this study provide valuable insight into the optimal local dose 
of FK506 for peripheral nerve regeneration. Furthermore, for the �rst time, 
this study suggests the potential interaction of FK506 with axons at the level 
of the growth cone.
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FK506 had a bimodal dose response in vitro. 1

Figure 1. Experimental design. An in vitro organotypic 
assay was designed by using (A) a 3.5 mm segment of an 
acellular nerve allograft (ANA) and (B) attaching a 
neonatal rat dorsal root ganglion (DRG) to the end of the 
ANA. Neurite extension from the DRG into the ANA 
segment was analyzed after (C) 72 hours of culture with 
or without FK506. (D) Longitudinal histological sections 
were obtained through multiple levels of the DRG-nerve 
graft construct and neurites were visualized using 
neuro�lament immunohistochemistry.

Figure 2. Compartmented cell culture system for local 
delivery of FK506 in vitro. A novel in vitro system was 
used to simulate FK506 local administration to the 
growing axons in the proximal peripheral nerve stump. 
This system was constructed by creating two isolated 
compartments using a Silicone sheet in the middle of the 
wells of a 24-well plate. A DRG-ANA construct was created 
by attaching harvested DRGs from neonatal rats to the 
end of a 3.5 mm ANA. The DRG-ANA construct was placed 
through the Silicone sheet such that the nerve graft was 
located inside the compartment with FK506 containing 
media, and the DRG was located inside the compartment 
with culture media lacking FK506.

Local FK506 delivery to the neurites increased 
neurite extension in vitro.
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Figure 3. FK506 signi�cantly increased neurite extension from neonatal rat DRG into the ANA 
segments at a low FK506 concentration of 10 pg/mL and a high FK506 concentration of 100 ng/mL, 
compared to the DRG-ANA constructs in the negative control group that were not cultured with 
FK506. (Mean ± standard deviation, n=3 per dose, 3 trials). *p < 0.05.

Figure 4. Local FK506 delivery to the neurites, regardless of the concentration, signi�cantly increased 
neurite extension from a neonatal rat DRG into the ANA compared to the control samples that did not 
receive FK506 during their culture period. . (Mean ± standard deviation, n=3 per dose, 3 trials). *p < 
0.05.

Only FK506 local delivery to the neurites increased the 
neurite density in vitro.
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Figure 5. Quantitative analysis of longitudinal sections of DRG-ANA constructs stained for neuro�lament 
showed a signi�cant increase in the density of the neurites extended within the ANA after local delivery of 
FK506 to only the growing neurites. Similar and low neurite density within the ANA was observed when no 
FK506 was delivered or when FK506 was delivered to the entire DRG-ANA contract.  Mean ± standard 
deviation, n=3 per dose, 3 trials). *p < 0.05.
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