
The wound-healing assay is a simple, easy and inexpensive method to

monitor cell proliferation and migration in vitro. A scratch is made in a

monolayer of cells and the absolute wound closure rate is determined by

comparing different images over time.
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This study aims to determine the effect of several short-chain fatty acids

(acetate, butyrate and propionate) on the wound healing capacity of

IPEC-J2 cells, a porcine intestinal cell line.

To achieve our main goal an optimized protocol with proper positive and

negative controls was developed.
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1. IPEC-J2 cells display microvilli on their apical side and tight junctions

sealing neighbouring cells together. However, usually these cells are being

cultured in foetal bovine serum (FBS, 5%) which make them more robust,

while supplementation with porcine serum (PS, 5%) results in

characteristics that mimic the in vivo situation much better.

2. Additionally, when studying

the effect of nutrients, it is

advisable that the negative

control is not too good since

this might mask beneficial

effects of your studied

compound. Therefore, an

additional ‘starvation step’

(for 18h), where the cells are

being exposed to a less rich

medium (1%) can increase the

gap between the studied

compound and negative

control.

3. A positive control is equally important. The epidermal growth factor (EGF)

was suggested by literature, however this compound promotes proliferation,

while propionate for example, is more associated with cell migration, hence a

compound that promotes cell migration rather than proliferation should be

preferred. Spermidine was proven to be effective as a positive control in our

protocol (p = 0.033), while EGF (0.8 nM or 8 nM) failed (p = 0.517 and p =

0.939, respectively).

1. We were able to optimize our wound-healing assay by using 5% PS on

IPEC-J2 cells, which were starved during 18h with 1% PS. We proved that

spermidine is a good positive control with regards to cell migration.

2. We tested different short-chain fatty acids on the absolute wound closure

rate of IPEC-J2 cells. Propionate at a 2 mM concentration showed to improve

the wound healing significantly (p = 0.039) in our optimized wound-healing

protocol. No effect of butyrate at a 0.2 mM concentration and acetate at a 0.4

mM concentration was seen (p = 0.584 and p = 0.199, respectively).
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