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Abstract

The characteristic of acell that it moves
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directionally in an applied electric field (EF)
is termed “galvanotaxis’. Though the
characteristic is generally taken as a common
behavior, the underlying mechanism is not
yet clarified. This study investigated the
galvanotaxis of norma human fibroblast
(NHDF) in an EF and tried to revea the
underlying mechanism through seeding them
on different substrata or treating them with
severa inhibitors separately. NHDF moved
toward anode (the average directedness
was —0.37) in 1 V/cm EF with a speed of 4
um/h on glass dips (EF controls). NHDF
remained their directional migration toward
anode on other four substrata (TCPS,
collagen, gelatin and chitosan) with speed
over 60 um/h. NHDF had the largest average
directedness of —0.51 on TCPS. Inhibition
the formation of F-actin, the classical protein
kinase C (cPKCs) and reactive oxygen
species (ROS) abolished the directiond
migration of NHDF in EF on glass sips with
average directedness lower than —0.07. But
chelating the extracellular calcium ions made
NHDF moved more devotedly toward anode
with an average directedness of —0.70. The
chemical-treated NHDF moved slower than
the EF controls with speeds less than
20 um/h.

Keywords: fibroblast, galvanotaxis,
substratum, signal transduction
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Average Directedness =

1: Cellsmigrate perfectly toward anode.
0 : Cellsmigrate randomly.
—1: Cellsmigrate perfectly toward cathode.

+

Fig. 1 A drawing outlines the method to quantify the directedness of the average cellular translocation. 6
is the angle between the field vector and the cellular translocation direction and n is the total number of

electric field direction
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Fig. 2 Theaverage directedness and velocity of NHDF on different substratain 1 V/cm EF.
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Fig. 3 Theaverage directedness and velocity of NHDF under different chemical treatmentsin 1V/cm EF.

Tablel Theaverage directedness and velocity of NHDF
on different substratain 1V/cm EF.

Substratum ¥cosH/n  Average Velocity (um/hr)
Glass (control)  -0.37+0.12 3.64+0.26
TCPS -0.50+0.15 16.27+2.18
Collagen -0.26+0.02 22.45+0.88
Gelatin -0.34+£0.07 22.24+0.56
Chitosan -0.48+0.01 27.16+0.01

Table2 Theaverage directedness and velocity of NHDF
under different chemical treatmentsin 1V/cm EF.

Treatment YcosH/n  Average Veocity (um/hr)
Control -0.37+0.12 3.64+0.26
EGTA -0.6610.06 8.64+£1.04
CytochalasinD  -0.12+0.04 1.12+0.22
G0o6976 -0.04+0.04 22.24+0.56
NAC -0.48+0.01 27.161+0.01
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Fig. 4 Fluorescenceintensity of FITC-
conjugated BSA adsorbed on different
substrata.
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