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Characteristics of Life

. Reproduction

Structure and function

Metabolism

Growth w=—> Biloinformation
Control and regulation

Interaction with environment

Adaptation

Others.



Types of bioinformation transmission

« Humoral — hormone (endocrine)

 Neural — action potential

* Neuroendocrine




F (membrane potential)
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Liugi Galvani
(1737-1798)



Alessandro Volta
(1745-1827)

Volta & X|



Nerve stimulated
when unlike
metals complete

circuit

e = Electric current
flow between injured
and active portions
of muscle 1 stimulates

nerve to muscle 2

here

Carlo Matteucci

(1811-1868)
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4+ Tension (potential difference)

Equal and opposite

Mass

v+ Weight (concentration difference)
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Julius Bernstein
(1839-1917)



Stellate
ganglion

Stellate nerve
with giant axon
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Active vs

Passive property

Excitation (=)

- Threshold (& XI)

- Regenerative cycle

- Na and/or Ca channels
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Sir Alan L. Hodgkin Sir Andrew F. Huxley
(1914-1998) (1917 -)



X EH

(-

=

Voltage Clamp Technic

Ol
JH
=

MHE B+ =

Ohm’s law

V=I-R

ofL.

N~

= A0/S ZHE & + 2UE



RESTING POTENTIAL;
Membrane is polarized
{positively - charged
outside, negativaly
charged inside); sodium
inns (Na®) are abundant
autside and potassium
ipns (K*) are abundant
insida,

B

—

ACTION POTENTIAL:
Sodium channel gates
open, Na* iong rush in,
depalarizing the
mermbrang. Further
down the axon, the
membrane Is still in its
resting potential.

Action potential
beqins, depalariz-
ing the membrane

REPOLARIZATION:
The sodium channal
gates close and the
potassium channel
gates open. K* ions
ruzh out of the cell,
re-gstanlishing the
resling potantial,

RESTORING Na“#*
DISTRIBUTICN:

As the action potential
sweeps aleng, the orig-
imal distribution of Na™
{outside) znd K* (inzida}
is restored by the
sedium-potassium
pumps. Further down the
axon, the action potential
causes sodium channel
Qates o open.

| I

Repolarization
begins.

Repotarization is
complated; retum
ta resting potential



Hodgekin Cycle
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' Outside ceil

Inside cell
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Inactivation
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Patch Clamp technic

Erwin Neher Bert Sakmann
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Myelin sheath

A myelin sheath can
have up to 300 layers
of membrane.

Active
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AEA  Synapse
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Mitochondira

Synaptic
vesicle

. Active zone
Synaptic cleft

Postsynaptic density \

Postsynaptic neuron
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effects |
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ol 0} Hippocampus

www. waterworxbali.com
www. littletoncoin.com

Temporal horn of
Iateral ventricle

hippocampus




A. Experimental setup Recording

Schaffer Test stimulus
collateral

pathway

4 Perforant pathway
(associative LTP)

Mossy fiber pathway
(nonassociative LTP)

B. LTP in the hippocampus CA1 area
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Retina and Olfactory

Neural circuit

< pr—— Olfactory tract

Granule cell

Mitral cell

Periglomerular cell
— Glomerulus

+— Cribriform plate
— Olfactory nerve fiber
Basal cell

Sustentacular cell
Bipolar neurons
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Hebbian learning

Reciprocal connections (] s (5}

between neurons ® ®

Neurons ® ¥ ®
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