6-5 NEURONS AND SYNAPSES

Nervous gystem:
¢+ SENSUY — sensory input qintegmt\"on — Motor gutput — effector
o divided INtO central neYWoUS sy stem and pevipheral nevvous system-

Dilference betuseen NS and PNS -
Central nevrvaus Wy stem _
oconsists O} van é‘SPW\QQ Cof& PQYTPheTQQ NQNOMS SVSMY]

* consists of craniad,spinad and
pernpheray nerves

NE URONS © Neurons — sensavy and mMotoy

- they are gpecialised cells that funcion +o rransmit glectnicod tmpulses
wWithin 4he nevvous gystem:

* NRUYONs - velay Neurans (in€rneurons)

The nevous system converts sensavy infoymation into elecenical impulses
N arder to Yapidly deteck and vespond %o SHmudc

Types of Neurons-
*Sehsovg newrans

*aclivated by sensady input (input can be physical or chemicad)
* Sensany receptors to the centrad nervgus gystem.
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transfers signals between Sensary and motoy neuwuvans

* form A network af relay newrans within the CNS.
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STRUCTURE oF NEVRON

“)den dY\)TC- @
> short wranched fibres
S canvert chemicod information £rom gther neurons yNto etecencal

S'9nals:
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- elongated fibre

—ransmits efectncad signaks to dermimaf vegians Fov communication
WrHh ather peurons.

— CoNtaing e Nnucleus and arganelles

7 Corres cut essenBal metalbalic pracesses day sUnivay -

MYELIN SHEATH

\tis an msula’dv\q layer present araund +he dxon -

@1t impYoves Mhe conductian Speed of electricad

mpuses alg ng
the axon.

®Yequives additionod space an 4 _nenqy-

myelin
D MikIUre of proteNs and phospholipids +hat is produced loy
Schwann cells inthe PNS and O\qudeno\Yocates inHhe cNS.

MYLENAT (0N

* Mylenation oj nevve fibres allows fov sadtotony canduction:
un Mylengied neurons - action paorentiod s pPropagate sequentially
G(ong e axon in a convimuous Wave o depolansation:

Wlenated neyyong — acwion paterntials “hop' between the gopS
N +he myelin: sheath called nodes o Ranvier-

kT)\ms YeSULES in an incregge in the speed o} the electrnical conductan
Ja factor o up o 100- &g,



White mattet— %gims of the neyvous system composed o} myelinared
axan tractes-

grey matteN- CONSists o) neuvonad ce\l bodies and dendntes, as
well as swpport cells- and Synapses-
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RESTING POTENTIAL

A vesting poyentiod 1s tne diffevence in charge acrgss e
membvane when a neuron Is not firing -

° NeUvons generate ond conduct electricad signals by pumping
positively chavged lons (Na™ & K+ ) acrgss theiv mem brane.

Membrane po’ce_n’n‘odl: the unequad distmbution o} 6ns dn
diff erent sides of the memlorane creates a chaf e difference
which is called a membrane potentiod -
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Inside +he ceol)

The maintenance of a vesting patentiad is an aCkive pracess which
1S contralled oy the sodium potassium pumps.

o fvansmembrane pvotein that actively exchanges Sodium g
potassium 1ons-

o expels 3Na¥ for every 2KTions admitted.

o oflectrochemicaod SYQdier\t Whe!eblzf the cef| inktenory is
relakively negative to the extracellulgr envivonment:



ACTION POTENTIAL

The reversal) and restovation of +he electncal

potentiaf across the plasma membvane
of the cell.

®occuy in 3 main staqes- depolarisation, yepolarisation and vefractovy peviad.

i)The action potentiad in one part ob ¥he NeWron causes the action potentiad to
develop in the neyt -

i1) Depolari sation - Sodium channels gpen quickly , Nat ions diffuse into the newron

(down the cancentration gradient), Entry of these Nations causes a het positive charge.
it vefers to a sudden change in Mmembrane

Potential - usually from a velatively negative to
o positive [nternal charge.

9inad concentration gradient by pumping

" The neuron gets prepared for Hhe next impulse-
L Refvactovg peviod - period of time

Sodium out and potassium back

. following a nerve impulse before Hhe neuron
IS able to fire again.
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Befove the action < Resting Thyeshold paren an action potentiol e e

potentiod occuwrs, ¥he Potentiol

NeUran ghowd be in a & Mini mum electncal sBmulus is generated
State ) vest (-3J0mv) Y

Threshold potentiod (~5S mV)

Same magni tude wilt glways dccur provided

Oscilloscapes:s

gcientific instruments that are uged to measure +he membrane
potentiad acvoss @ neuranal membrane .



SYNAPTIC TRANSFER

Lneurons trasmit infoymation acess S\napses by converting +he elecbncgl
SIgnad intd a chemicod signat -

S\jnapﬁc Transmission -

1) Nevve impulses veach the end of #ne pre-synaptic neuron.

1) Calcium ions  diffuse in thvough the catcium channels.

i"‘) vesic\es 9 neUrotvan smitters mgove to Hhe membrane and vele age the
contents:

W) Neuvoransmitters ditfuse acvass tne synaptic deft and binds +o the
receptors-

v) Sodium 10NnS entey e Pdst 8ynaptic neuvon and cause d€PO\O.YiSC1HOY\.
VD) The nievve impulses got off along fine post synaptic neuron.
VID ca2* ions gye pumped out ygin

9 ATP. Neurstransmittens dre
braken down in the synapt

¢ cleft and veabsovbed into the vesicles.

action petentiad

“ \ icles
’// @ synapse vesicle
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Ca** channel <«

. _ neuwvobransmittens

vece ptoy J\O‘—Mﬁﬁ— Graded patentad
NEUROTRANSMITTERS

They are chemicat messengers veleased fram newvons and functon ©o transmit
Signals acvoss the synaptic cleft-

*veleased iN vespanse Lo depolansation of the axon of a Ppre-synaptic newran .
*bind to e reeptors on e post synaphc Cefls.
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ACETYLCHOLINE

» Yeleased at +he neuromusewlor junchions and binds to the veceptors on the
muscle Hipres.

+ tiggen muscle contracton

Secvetion and reqbs orpHon-

*acetylchaling is produced in the Pre-synapnc neuron

® + @ — AC * choling, absovbed from the diet and

combine to Loy, acetyicholine -
It s loaded nto vesicieS and ‘hen veleaged

* ¥e receptors for acetylcholine in the PosSt -Synaptc membrane have q. btnding gite to
Which e neurotransmitter will bind:

O onh.j bindg with Hhe re@ ptor ‘P()YG Shavet Bime

. Ace’rglcholinesi:erase eny

acetyl, from aerobic vespivahon

into the synaphic cleft-

NEONICOTINOIDS

L’ SYntheQic campaunds similar o nicatine

¢« bind © Yhe acetyicholine veCeptors

wn tHhe Cho\iv\ergic SYnapses n
e cNS of insecks.

1the enzyme canngt break nesnicorinaids . e binding is ivreversable .

Ynoptc wanemission is
Prevented.

o) conde qUENce - paratys's /death o) insects.
Ao\vantoqe :

° AN be used ag pesticides - aven't haymful o humang
Disadvan tage :

* honeys aind gther benefciol nsects get effected too.



