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Abstract :  Mathematical  and computational modellings are the necessary tools for reviewing, analysing, and predicting
processes and events in the wide spectrum range of scientific fields. Therefore, in a field as rapidly developing as neuroscience,
the combination of these two modellings can have a significant role in helping to guide the direction the field takes. The paper
combined mathematical and computational modelling to prove a weakness in a very precious model in neuroscience. This
paper  is  intended  to  analyse  all-or-none  principle  in  Hodgkin-Huxley  mathematical  model.  By  implementation  the
computational model of Hodgkin-Huxley model and applying the concept of all-or-none principle, an investigation on this
mathematical model has been performed. The results clearly showed that the mathematical model of Hodgkin-Huxley does not
observe this fundamental law in neurophysiology to generating action potentials. This study shows that further mathematical
studies on the Hodgkin-Huxley model are needed in order to create a model without this weakness.
Keywords : all-or-none, computational modelling, mathematical model, transmembrane voltage, action potential
Conference Title : ICSBB 2017 : International Conference on Systems Biology and Bioengineering
Conference Location : London, United Kingdom
Conference Dates : November 23-24, 2017

World Academy of Science, Engineering and Technology
International Journal of Biotechnology and Bioengineering

Vol:11, No:11, 2017

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 B
io

te
ch

no
lo

gy
 a

nd
 B

io
en

gi
ne

er
in

g 
Vo

l:1
1,

 N
o:

11
, 2

01
7 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/8
07

39
.p

df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 11(11) 2017 1

https://publications.waset.org/abstracts/80739.pdf

