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Context: Why Study Neurotoxicity?

= The pharmacodynammic action of moss
insecticides is at the level of nerve function

» The ultemate biochemscal receptors are at
different sites of the nerve cell

= Some insecticides sre extremely persistent in
environment and i tissues
— These are oanned from oommercal use e

reskdues 5l bloaccumulate In @&e food wek

= Modern insecticides are easily biodegradable
in the environment and easdy metsboized
— Bt 8 nummiber of commeanly osed Esectcides have

wiery high acubs toxcHies mjainst nonkeesges
Inveriebraies, agaatc amd termesirial verieorales

Context: Why Study Neurotoxicity

= In addition to the historical issues of newnctoxic
nsacticides and acute toxicity to birds and fish,
concerns about newrcdeveloprmental toxcity
hawe growm
— Indi=ed, thiss= hayve been addressed for humans s
the Food Quallty Protection At of 1556, B major
amendment o he Federal Insecicide Funglckd=
Rodendcid= Act (FIFRA)
= Historical concems over neurctoxicologecal
effects of lead and mercury
= Mew concerns over potential
neurodevelopmental effects of PCBs and
FBOEs

Merve Physiclogy

= Merve function is remarkably conserved
across both invertebrates and

vertebrates

— Earlest knowledge of how nerves work
came from Emenis using the squid
giant axon, which was seweral mm in
thickness

= Thus, toxicants that act at the level of

the nerve can potentially have adverse
effects across a wide spectrum of

organisms

Intreduction to Mervous System & Nerve Physiology

» Rapid coordinaton in the body

= Electrically excitable cells (neurons)

= Generate electrical signals long distances
without degrading strength of signal

= Functon simikarty among all animals

» Basic structure

— Soma {cell body; contains nucleus; metabolic
mamnisnance of call}

— Dendrites (recsive & canry signal toward
soma)

— Axons (carry sgnal away from soma)

— Supporting celis (for ex., miyelin sheath}

Organization of Nervous System

= EEnsOry nisunces

— Tranzmi informmatan colk=cted from =xi=rnal stimal
— Respond 10 sHmull Inskde Body

* For=x., Hood copgem Bved, posittan of a jolnk,
orl=ntabon of the Read

* |miErnEurans

= Lk other neurons within e oxniral en/ous sysi=m

» fetworked b =xchange Infirmefdion and pesform
ciompieyr "compuiaticng” eeding o bekimdor (or houghb




Organization of Nervous System

« Rofor mEurcns (meoioneuronsy
— Gy Instructicnal signals bz =Mechyr organs

= &n efl=cior is a cell, fissue, or ceagen Ehat acks 1o
change the conditian of an organksm In
respoins= fo nesancesl or hommonal signals

* For ex., confractan of musdes or secredans by
glands

Organization of Nervous System

* MeEurons grouped nfo clusters = simost all phyls

= Typlcaly, the .=l bodies or soma are conbsined within
th= central nerioes sysiem (CHE], which consisks of B—

= Brmin [locséiws in the snisror poeiion o heec]
- [imr@ IIrs (Ezidenecy poalenicrly slong e Dooy msine]
= Imecsbreizg e mlections of nessoel pomais ceillec gEngis
g b mervw oo
= Coed o g iem of Sady
= sy sl e el cad el 3z ekiern el

= gt twes pEogim, Dol loowied cutmice e THS
= Sginad mead v rl ol o 12eal miclia )

= Zoma may e in CEE bk Ehey s=nd oof lomg axons b
peEripharal pars of body
= To oode= penaney nfoermedicn

= To cslrar mainr agneis ‘et conbed the sctely of musciss or
Ears

= Zwpparihe cells (stinechanel, Insulathe, and mistakolc]
- Slm -’z

Organization of Nervous System—Invertiebrate
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Organization of Mervous System--
Invertebrate Meuronal Circuit

ramt neuron ocarsc
ceneary Informetion to
Inisrnaurzne in tha
CH3

- Afmran Swmagering or
mreucing o= csnal

ragion

Effarznt neurcn Sarrise
prosscsad Iefarmaticn
to sfecior organc
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= mTersni resnegotang or
mreiusang o the
perighery from o cenbsl
ragion
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Organization of Nervous System-—
Vertebrates Maintain Segmental Structure
Frog Huzman

Merve Morphology

= Meuron (single cell)
— Cell body {contains nuclews)
— Branching fibers
* domn
» Dendries
— “Insulating™ membrane or shaath called the
mryedin
— (zap at nerve terminals called the synapss




Transmission of Merve Signals—Overview
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Soma ntegrates mulliple input signals from other nenees
that terminate at the dendntes and soma itself

Merve Signal {(Impulse) Conduction

= Because of the synapss, nerve signals only
travel one direction down the axon

— Mervs signad i aciually an electric oarrent b
miOveEs Along the axgan undl | rescses the Synapse,
whichi s=paraies the =oroa and e dendiie

= Ability to conduct electrical current is due to
two factors:

= MiemErane skectricel potzntal
= Femeablity of e memismnss o lans

Transmission of Merve Signals—Overview
= & measurabl= =lectrical i
potentdel diference sxisis EIETS =0
soross =l membrane (L.,
potenfel difer=nce on oulside
5. Inskde of Cell memisrane]
= Inside of cell is negathe l | |——
Wwith respect 1o cutske of __il‘. "
o=l
— Polental dHTerence resals
Troen disbributon of loes. on
=ach sii= of & selecteely
pErmeabie meEmbrane
— When n=rde cell mat
siiraleisd, piobenil
diff=remo= = callsd the
‘resting pobenilal

Membrane Potential

= Charge separation or potantial difierence
across the membrane inside surface (the
cytoplasm or sxoplasm side) and the outside
surface (actuslly the space in between the
cell membrane and the myelin or the cell
merbrans and the blood)

= Inside 5 negative with respect to the cutside
= The =kchrical polential pricr to nenve signal

comduction Is celied this memizeans resting
pat=ntal

— ResHng pof=ntal velue: - -70 my




