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SULZIARY

The present work used the two electrophysiological
methods of recording "intra and extra-cellular metkods"
to study (1) the factors deterwining the resting and
action potentials and (2) the siructure ard function of
gome livipg nerve and muscle fibres of the frog.

Stainless steel wire electrodes and glasg micro-
electrodes have a tip dizmeter less than 1 nicron filleg
with 3-K Cl ware used for thig purpcse.

4n electrophysiologiecal urit CEPTU 8l2-&1760-1
was used for stimulating and recording during this work.

The first chapter digscussed the thearetical bagisg
cf electrophysiclogy as a tool of regearch, in adéition
to a complete review of leteratures concernirg the point
of research,

The second chapter inclucdes Cetziled explanation
for the electrophysiological metrods and materials used,

Chapter three indicates the resultas obtaired and
discussions about these resulis with a useful comparisocn
with other results obtained by different authors.

It was found that the value of resting potential
may be taker as an indication for the activity of living
cell. The absolute value of resting potential recorded
from an isolated sartorius muscle in normal Rirpger solue-
ticn was 85 t 10 nV. The life time in this case was 4
hours approximately. The life time reduced to 2.5 nours
in case of lefting the recordirg electrode inside the
fibre during the experiment.
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The profile of resting potential change dwring the
advance of glass microelectrode through the muscle fibre
was used for determining the fibre diameter and the
muscle thickness.

Kost muscles (sartorius muscle) ghowed a thickness
rapged from 0,8-1,2 mm. and the muscle is composed of 2
or 3 fibre layers, each of which has a thickness ranging
from C.136 to 0.42 mm.

The 1ife time of nerve (sciatic nerve) was longer
than that of muscle fibres by nearly itwice values.

The results showed that no noticable difference
between the absolute values of resting potential for Lotk

nerve and nuscle.

The resulte of action potential of the scistie
nerve indicated tlmt the threshold value of electrical
stimulus necessary for propagating action potential along
the perve wvas C.5 V,

By increasing the stimulus strength above *he thre-
shold value, the value of action potential increases un-
til iv reach 2 full sized value cepending on the cistance
tetween the cathodal stimulating electrode anmd tkre proxi-
rzal recording electrode. In contrary, the duration of
zction potential showed a constant value independent to
either the variation of stimulus setrength or the distance
between the stizmulating and recording electrodes.

The variation of action potential emplitude with
distance ahowed an exponential relgtionship in which gt &

distance of approximatly 3 Gm, the oction poctential wave
was blockea.
By studying the variation >f action potential apmp-

litude on the gustrocnamius suscle using different stimuli
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on the nerve connected it, twe waves of action potential
appeared, followed by the muscle twitch. The duration of
the ruscle contraction was about 11 msec, and the oreet
of the twitch is delayed by 4 o sec. After that of the
action potential,

Typical biphasic action rotential was recorded
from the muscle by simultanecus stirulus apd recording
from it and no gradual change was observed in the arpli-
tude of the acticn potertial of boih phages with the
applied stizmulus but a slight cecrezse in the amplitude
of both phases noticed at higher stimulus strengths.

4 mathematical expression deduced from the cable
theory was used for Cetermining the length constant of
action poilential, The relation between the calculated
length constant apd the stimulus strength showed an
exponential relationship, indicated <hut the length con-
stant has a value of nearly 3.5 Cz at the critiecal

stizulue strepgth "{,5 Vw,
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IETRODUCTION

I.1. Geperal Introduction:-
Biophysics is a form of applied physics. It is

physics applied to & specific system composed of organice
chemical materials arganized into non homogeneous, non
linsar elements, the cells, ami all parts of which do

not follow exactly the same mathematical relation ships.
Acadimieally there are no limits to biophysics, it could
include all which is now described as "physical biochemis-
try®, "general physiology" and it uses to the maximum
extent pomsible physical models, scientific hypotheses,

and physical instrumentation procediures.

Prom a practical point of view, physicists limit
their attention to those fields whose bases are described
by physics which could be regarded as encompassing three
fisldge~-

a. The nse of physica to explain biological phenomenz.
b. Study of the effects of physical envirommental agents
on biological material,

¢. The uss of physical instruments and techniques to stady

biological aystems.

Blectrophysiology is the brauch of biophysical science
which deals with electrical phenomena occuring in living
matter., In general it is concernpsd with the study of bio-

slectrical phencomena.

.
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Historically electrophysiology started asg 2 field
of research by the faumous experiment of Galvani who
explained the concept of animal electricity at the engd
of 18--1:-}-2 century, The progress of research in this field
gaemed t0 be connected with the cevelopment of instruments
and techniquas used. This may be seen rrom the fact that,
tpom the time of Galvani until the nineteenth centwry 2ll
the important research workers of bioelectrical phenomena
were experimental physicists. In the second half of the
laat ceptury elecirophysiology of the living system marked
a rapid development due to Meteucci (1845); Du Bois-
leymond (1841, 1849), iermdn (1€79), Biedermann (18%95),

Torastein (1912) and mamy others.

Du Bois-Heymond aevelope the technique of stimula-
tion ané recording uging a galvanometer. In acaitlorn ke
semonstrated itwo fundamental types of biocelectriecal nolen-

tials, the resting and action notentials,

Yurther knowlecge of 1living mitter increasea with
the development of electrophyiological techniques especially
of recording apparatus such as the sgensitive mirrar galva-
nometer 2nd Lioppman canpilary clectrometer which perditted
more detailed stuly for bioelectrical phenomena [Einthoven
(1899)] inventea the string palvznometer and usea it to

record the electrocaraiography. slectrophysiology thus
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moved from the laboratory, makes use of certain electri-
cal nanitistations during activity of some system for

analysing this system itself.

After (1945) the latest phase of electrophysiology
appeared by introducing microelectrode technique by
Graham and Gerard (1946), Ling and Gerard (1949) used
such electrodes for transmembrape intracellular recording

0f bioelectrical potentials.

The begining of modern zlectrophysidogy is marked
by introaucing the cathode~pray~oscilloscope {Erlanger ani
Gasger (1922) | which made possible the discovery of

electro encephalogram. [Neminski {1¢25) and Berger

(1529, 1930)} -

Nuring that perioa electrophysiology is frequently
appliea to the stuay of the nervous aystem, nervous z2c¢ti-

vity and nmuscular contractliorn.

The gtudy of an impulse wave nropagated from its
origin into the central nervous system had improved the
methods usea and made important discoveries guch as
epileptic .rhythms in the elecirOencephalogram ald loca-

lising tumers in the brain,

Application of iptra and exira-cellutar microalec—

trodes for measuring resting 2pd action potentials resulted
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in the formulation of iamic hypotheses (Hodexin and ¥ats
(1949), Hodgkin, Huxley and Katg (1248, 1952)] #hien
considerably increased ocur knswledge about the chemigal
ane electrical transmissions across the cell membrupe

ana enlarged the ligst of structires available tgo electro-

physiological exXperimentation,

Pundamental progress wug 11806 reacne. in electr o=
Puysiotogy ny netter undergianiing of the impulgetrang-
migsion from the surface menbrane to the latracellujar
structures [nuxley (1957 a)] <N stdartec the regedarch

irvo the mechaniagms underlying thig transmission

The ionic theory of nerve irnulse rioug i, Huxley
(1952)] V2 In zood agqrefment with the eXperimental

YinZinz and the uge o*f Jenital comnuters [Cole {(1S55)and

Huxley (1% SOﬂ‘z ped FOr rapid prusress in thig fiels;

computer rocelins of metworks of s~utomata was gucceagv ully

.|

—
f
i

*rplzved 1n rasearch | feschocko (1974) and rarla y (1876 }J
The biz amount of data obtainec 0y simaltoneous racordins
Trom many electrofes and the nroblemg of detecting low
signals from the noigy background ciused the recent in-

vaglon of computers into electrorhysiolagical research,

It can be zeen that eledironhysiclogy has been
mainly employed in the gtudy of the nervous system and it

13 muat trequently usgec in recearch to agtudy:
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1,
2.

The relation ship between stimulus and response.
Correiation of spontanecus and evaoked electriezl

activity 4ir nerve structures.

“easurements 0r prepheral signzls and their copnect-

ions with the brain.

Phygiological and pathological nerve procegses,
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