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TP ey Drug Effects on End Plate Potential
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Drug Effects on NMJ
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*\Black widow spider venom YCauses explosive release of Ach at all cholinergic synapses

* Prolonged depolarization May cause respiratory failure

* Acetylcholine esterase inhibitor

* Organophosphates, insecticides, and nerve gas agents as a weapon.

L= Tt

* Theses substances are anticholinesterase agents thus prolong the action of acetylcholine
at cholinergic synapses s vssomsss sg oot
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. * Symptoms of toxicity include :
W' Miosty

Wf"‘:‘ e 2 7 increased saliva and tear production, diarrhea, nausea, vomiting, small pupils,
Mol . . .
sweating, (autonomic effects), muscle tremors, and confusion.

* The onset of symptoms is often within minutes, and it can take weeks to disappear
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Excitation contraction coupling in

Skeletal muscle
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Transverse Tubule—-Sarcoplasmic
Reticulum System In Skeletal Muscles
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« Invaginations of the sarcolemma S— — -
filled with extracellular fluid Sitegp.  virammp: e Satcolemma
« Penetrate the muscle fiber, branch i ik e Tevmina
Z disk l .' l‘ { |l
and form networks , -
) TI’anSIIllt AP’S which Pt T':':g:t:l:';: _= Sl ~“\‘I’mns\mm«
. PUER (PR N0, —_—— 'P l:'I_'I 'l ; 1|J wbule
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* intracellular storage Sarcotubules

compartment for Ca?*
4/27/2024 15



The spread of muscle action potential to through the triad and release
of Ca during excitation contraction coupling
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EC Coupling — Skeletal muscle

Nerve terminal -

Following the excitation of muscles a5
cells by acetylcholine release, an , / e
Action 00 2P S

o De /

action potential in the transverse f j\fotentia' g~
L= o P ST

tubule that causes a conformational GEE S 2 O (@
change in the voltage-sensing (r
dihydropyridine (DHP) receptors,

J

Ca2+ Release Channel (RyR)
(open)

+ +

: Qi DHP
opening th&Ca++ release channelyin G

the terminal cisternae of the Fovnd _on  h—

e mindA QS Neo

Ca2+ Sarcoplasmic

sarcoplasmic reticulum and permitting
Ca++ to rapidly diffuse into the
sarcoplasm and initiate muscle
contraction

+ + +
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:*Ca2+,
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Reuptake of Ca ions released and termination of contraction

Repolarization

=

During repolarization ( the conformational
change in the DHP receptor closes the
Ca++ release channels and Ca++ is
transported from the sarcoplasm into the
sarcoplasmic reticulum by an adenosine
triphosphate—dependent calcium pump
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Excitation contraction coupling summary

(a) Axon terminal of =—=S . ;
somatic motor neuron omatic motor neuron
Muscle fiber ACh releases ACh at neuro-
muscular junction.
ECARNES e
\ Action potential —
Net entry of Na*
through ACh receptor-
T-tiBuls channel initiates a
2 Sarcoplasmic reticulum muscle action potential.
+-
+
+
+
+ T v
ropomyosin
u = Troponin
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Summary and Steps of Excitation Contraction Coupling

(b)

~ Action potential in
t-tubule alters

conformation of
DHP receptor.

DHP receptor opens
Ca?* release channels
in sarcoplasmic
reticulum and Ca®*
enters cytoplasm.

Ca2* binds to troponin,
allowing strong actin-
myosin binding.

’, .

, -—
Myosin heads execute

X ¥ power stroke.
\\\
o [ et

~

S t'in ﬁlament slides
) toward center of
£ sarcomere.
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N Myasthenia Gravis’\
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*Ssymptoms: i 2o

lethal 1n extreme cases when respiratory muscles are
involved
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*autoimmune disease characterized by the presence of antibodies
against the nicotinic ACh receptor which damages or destroys them
This results in weak end plate potentials

*Ireatment:
-usually ameliorated byEnti-AChE\ The drug increases
amount of ACh in NMJ N '
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Malignant Hyperthermia

b= -

Symptoms:

* increased body temperature

* skeletal muscle rigidity

» lactic acidosis (hypermetabolism)
Cause:

« triggered by halogenated anesthetics

‘~o
=27 ((isoflurangChalothane

» familial tendency - can be tested for by

muscle biopsy \ O
» constant leak of SR Ca?* through ryanodine (
receptor

Why is so much heat generated?

Ans: our bodies are only about 45% energy
efficient, 55% of the energy appears as heat.
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