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O Introduction :

For receiving and interpreting stimuli specialised cells and tissues have evolved in many
qnimals. From these specialised cells and tissues a system of control has been developed which
regulates and integrates the activities of all other systems and organs of animals. This system is
the nervous system whose basic units are the neurones or nerve cells. In spite of the wide diversity
in size, position and structure nerve cells can be functionally distinguished into three regions, the
generator, the conductive and the transmissional regions. The generator region is restricted to
the dendrite, soma and collaterials. The conductive region is the axon, and the transmissional
region comprises the nerve terminalis.

O Physiochemical background :

Impulse—It can be defined as the sum total of mechanical. chemical or elcetrical disturbance
created by a stimulus in a neuron. Its propagation along the fibre is called the transmission.

Intratransmission of nerve : : : :

Impulse—It is found that in a resting neurone there is a difference on etectrical charges or
potential difference on either side of the membrane. This potential difference is known as
membrane potential or resting potential. This is due to unequal distribution of Na* and K*
outside and inside the cell. K* concentrations inside the neurone is 30 times greater than its
outside. Similarly Na* are positive and develop a positive charge outside the membrane. Though
K* are also positive and are actively transported to inside the cell there are insufficient .K’“. to
equalize the large number of non diffusable negative ions trapped in the cell. Thus the inside
membrane has a negative charge. The difference of charge is known as resting potential.. At rest
the value of resting potential is ~70mv. The membrane at this stage is said to be polarised.

O Resting membrane potential :

It is known that in all cell membranes, except in places of contact, there are equal number
of positive and negative charges. This is called electrical neutrality i.c., to neutralize each
positive charge there is a negative charge. When positive charges come out of the membrane to
the outside then the inner side of the membrane of the neurone becomes negatively charged and

the outside is the postively charged.
Like other cell membrane the Na* and K* move across the membrane of the neurone by

sodium and potassium pump. By this pump three Na* ions come out of the membrane and two
K* ions enter the cell. As a result there becomes a deficit of positive charges in the cytoplasm and
Negetive charges inside the cell membrane increase. This is called resting potential and it is —90
v, Beside sodium-—potassium pump Na* and K* ions also move across the membrane through

Pretein channels formed by the leak protein.
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Resting stage : Before the development of action l’.("c"“ul the “xl"" mf:f"bmﬂc lies at Festin
stage when the action potential of the axoplasm remains as —90mv. In resting Stagc the Outsig
of the axon membrane bears +ve charges whereas the inside bear —ve charges. This Conditig, iz
known as polarised state. z ; 2 .

Depolarisation : During the development of action potential at a particular point op the ay
membrane a great inflow of Na* jons from the outside of the membrane, takes place, A a resyy
the resting potential ~90 mv is disturbed and its gradually changes to zero and finally
postively charged. This process is known as depolarisation. In large e ﬁbres’ the acy;
potential may cross the zero level and becomes positively charged. The crossing of milivolt form
zero to plus is known as overshoot . In cranial nerves and small nerves the value never CTOSSeg

the zero level.
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Fig. 27.1 : Local Circuit theory of nerve impulse

(iii) Leak channels are opened or closed d
or out of Na* and K* ions of the axon membrane
ions within ~70mv to —=50mv the sodium activ
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propagation

)

Repolarization : Within fraction of seconds
sodium channel is closed and potassium channe]
opens more than the normal. So by diffisi,
potassium comes out of the neurone throyg
axon membrane and resting potential ag;;in
returns. This is known as repolarisation. Dye to
exit of maximum number K* ions from the
neurones the inside of the neurones become
excessively negatively charged. This excess
potential is known as positive after potential
The rise and fall of this potential is known as
spike potential. The time taken to come to
resting potential after spike potential is known as
negative after potential.

Sodium and potassium channels : The
passage of Na* and K* ions through the axial
membrane takes place through different
processess. They are (i) ATP dependent Na+.—K'
pump in which in resting conditions 3Na* ions
move out and 2K* jons move inside the cell \

(ii) Leak channels, for the passage of N‘?
and K* ions, are created within the proteif
molecules of the axon membrane. )
ue to differential action potential and passage
is controlled by activation gate. If action Potentl
ation gate opens and movement of Na' 1088

aches to zero sodium gate is generally dose(vivmelﬂ
n to flow in. Repolarization takes place and
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This rapidly Moving ch 18 tl}e potential sharply reverts to the resting level. ' -
event occurs in a millj seqq a;lge - t}}e membrane potential is called an action p(.)tentlal. Th.e entire
short phase of the act; = T_he rise and fall of the action potential is the spike potential. 'I.'he
On potential before reaching the resting level is negative after potential.
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(1) Local dirciats pu S.e. The most important the:ones are—
in local circuits ahead ofefhry : Ifropaga.tlon of a nerve, impulse depends on the flow of current
- Z active region, which depolaqzes the resting membrane and causes
e paiasization o dd .l . o‘Fh myelmate:d apd non-myelinated fibres the principle is the same,
B of it “v :quii ‘polarization — polarization, .that the active region triggers the resting region
L IL DYy causing an outword flow of electric current.

_ Saltatory Transmission : In myelinated nerve transmission of nerve impulses s g

different. The myeline sheath does not conduct an electric current. The sheath is intermm\:what
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