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Cell Communication

The signals recelved by cells can originate from
another cell or from a change in the environment.

Cells can sense and respowol such external

such as:
-- electromagwnetic signals (ex: Light)
—- mechanical signals (ex: touch)

Most often cells communicate with each other
using chemical signals.




Yypes of CGell Signdling

the chemical works on the
same cell that Prodees the chemical

the signaling cell is
nearby the target cell.

the hormone Ls secreted b
cells of a gland in one part of the body tnto the
bloodstreavn and travel to the target cells tn
another part of the body.




Forms of Cell Signaling

Forms of Chemical Signaling

A cell targets itself.

Signaling across gap junctions | A cell targets a cell connected by gap junctions.

A cell targets a nearby cell.

cell cell

Signaling O o O Target
=}

A cell targets a distant cell through the bloodstream.

bloodstream




€ell Receptor Proteins

in all types of cell signaling, target cells must
have receptors on the cell membrane that will {it

with the chemical signal.

Hf the chemdical signal does not fit with receptors
on the cell membrane, the cell will not be affected.

The binding of a chemical to a receptor cell
trigoers a series of reactions within the cell that

affects the function of that cell.




How €Cells Communiceoate

Cell-Communicating Ingredients

O
QOO

O— Messenger ingredients seeking receptor site

CELLULAR FLUID

Racaptor
accepts
Messengar
ingrediant

NUCLEUS

Changes in
Cell Behavior




Hormones

are protein chemdical messengers.

In humans, hormones are secreted bg the
of the

Generally, glands in one part of the body target
cells tn another part of the body.

However, Lin some cases, hormones may be
, acting ow cells within thetr

Local areaq.

In vertebrates, hormownes travel Ln the
to get to thelr target cells.

Hormowne receptors are found either exposed on the
surface of the cell or within the cell, depending on
the cell and they type of hormone.




THE ENDOCRINE SYSTEM

Regulates hunger,
thirst, sleep and
wakefulness plus
most of your
involuntary
mechanisms including
body temperature.

Regulates
your energy
and your
metabolism.

Aids in the
digestion of
protein, fats
and carbo-
hydrates.
Produces
insulin which
controls
blood sugar
levels.

OVARIES

Influences

how your

blood

circulates and
determines your
mental vigor

and your sex drive
(Testes in males.)

Tasts Haona

Controls all other
endocrine glands;
influences growth,
metabolism and
regeneration,

Secretes the
hormones
necessary for
calcium

absorption.

Helps build
resistence
to disease.

Secretes
hundreds of
compounds
including
cortisone &
adrenaline
which helps
you react to
emergencies.
Regulates your
metabolic
processes in the
cells, water
balance, blood
pressure, efc.

METABOLISM - The conversion of nutrients into energy
and building materials to meet your body 's needs.

Hormones

Pancreas

Both male

Hypothalamus

& female
shown




Negeative Feedbeack

Stimulus

v

sensor

Body temperature
exceeds 37°C

\ 4

v

Nerve cells in skin
and brain

Control

4

v

Temperature regulatory
center in brain

Effector

v

(a) Negative feedback loop

Sweat glands
throughout body

(b) Body temperature regulation




Yhyroid & Negeative
Feedbeck

The pituitary secretes TSH
which influences the thyrola
gland to produce thyroxin .
When thyroxin blood Levels
become to high, it negatively
feeds back to the pitultary to
shut off TSH to decrease blood
Levels of thyroxin.
The hypothalamus (owLﬁ part
of the brain that has an
endocrine function) monlttors
the blood levels of hormones §
seeretions of the pituitary
gland.




Feedbdek Mechonisms:
Insvlin & Glucagon

Pancreas Body cells
releases take up more

insulin. ‘ glucose.

-
]

Blood glucose level Liver takes

rises after eating. up glucose

‘ ‘ and stores
as glycogen.

Homeostasis:
90 mg glucose/
100 mL blood

Liver breaks Blood glucose level
down glycogen drops below set point.
into glucose. - d

Pancreas
releases
glucagon.




Neovreons

are s]secla Lized cells that mealkee up the
nenves of the nervous system.

Sensory information is pieked up receptors embedoled in
our receptor cells of our sense organs.

Sensory tnformation Ls converted to an electrochemical
stgnal or which travels in. ONE direction from
Sensory neurons to bnterneurons of the spine and brain
(Where it Ls interpreted) and thew sent back dowwn the
nterneurons of the spine to the motor neurons to glands or
muscles, aoLLeatL\/eLg called which carry out
the response to the stimulus.

Nerves are made up of individual neurons that are
separated by one another by spaces called




Yypes of Nevrons

There are 3 types of neurons:

- carry the stimull from the
sensory organs to the spinal cord and brain for
Lnterpretation.

— (assoctative newrons): found tn
the spinal corol, and bratn, between the sensory
anol motor neurons.

carry the interpretation of
sensory ’mput to the muscles and/or endocrine
glands, which Vespovwl to the stimulus.




Diagrem of Nevron CGells
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Parts of the Nevron

NEURQG

) Dendrites [ e
Ve -Axon Terminals (receivers 6—\-

(transmitters)

Schwann's
Cells
(they make

the myelin)
Node of

Ranvier g ‘ Hucleus..

AXon

(the conducting Fyelin Sheath
fiber) (insulating fatty layer

that speeds transmission)

@EnchantedLearnin.mm




TYhe Nerve Pathway

Path of a Nerve Impulse

Identify
strectovres 1-5

in the Nerve
Impolse Path...




Reflex Arce

E . Message to
Spinal cord 5
brain

(CNS)

Sensory neuron

neuron

Receptors = Heat/Pain Relay neuron

Receptors in skin
Effector = Muscle in arm

Protective, inborn responses
Spinal interneurons respond to stimulus first, then
information Ls sent to the brain for further interpretation.




Neovrotransmitters

At the end of the terminal
branches are sy wap’cic
buttons, which proo(uce

that carvy the meuLse ACYDSS

the synapse. __ _"?"'%a \ﬁ.m S

f chemical signaling is -D el
blocked in any way, cells "'"'

communication may be
Lnterrupted and organism
howeeostasis may be
negatively affected.




Examples of
Nevrotransmitters

Examples of neurotransmitters tnclude:

__ Lnvolved tn muscle
actlon

= brain newrotransmitter, tnvolved
Ln regulating movement and emotion, Loss
of dopamwine has been tmplicated tn the
development of Parkinson’s disease.

- Lnvolved Lin sleep, depression, ana
WLBWLOV@




Structores of the Brdin

Cerebrum ¢ crre 2. Corpus callosum 3 Thalamus
Responsible for sensing, thinking, Bridge of fibers passing information Relay center for
learning, emotion, consciousness, between the two cerebral hemispheres cortex; handles
and voluntary movement incoming and
N outgoing signals
Amygdala e
Part of limbic system . Hypothalamus
involved in emotion - - Responsible for
and aggression S _ regulating basic
: = : biclogical needs:
. : hunger, thirst,
Cerebe“um k \ : : temgeralure
Structure that : : A : control
coordinates fine Wi <
muscle movement,
balance

ou) BUinissT uoswon | Jo USISIse B ENmE) YGMASEEN, E002 @

¢. Hippocampus
Part of limbic system

. ) : involved in learning
Brainstem -__ —_— and memory

| 5 Y s S
. Spinal cord o 5 =S —Z Pituitary gland
Responsibie for sty 2 “Maslter” glar?d that
transmitting anrE regulates other
information between RS f&;‘mgmm endocrine glands
brain and rest of

j = 0T
body; handles simple N Pons
reflexes S Involved in sleep and arousal
4. Medulla

Reticular formation _ Responsible for regulating largely )
Group of fibers that carry stimulation related unconscious functions such as breathing
to sleep and arousal through brainstem and circulation




Divisions of the
Nervoeovs System

Key:
b Central Nervous System (CNS)
* = Function o Brain and nomsl corn

w [nhegrEineg And coning| cenkrs

T

Peripheral Nervous System (PNS)

« Cranial nerves and spinal nerves

Sensory (afferent) division Motor (efferent) division

u Somatic and viscedl seneEory nana fibors » Mator nerve fbers
« Conduaisimpuisas frmm eceptons 1o = Conducts impulsas from the CNS fo

MG gffeciors (Mitscles and glehds)

w e

Sympathetic division Autonomic nervous Somalic nervous
= hobiilzes body systems during e— sylem [ANS) sylem

sty (Mant-or Hiaoht™) = 2 3
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« Conducls impulses rom the = onciLiis
i R CMS to coardls NS o skelatal
Parasympathetic division simnolh muscles @nd glards
s CONSOReS anormy

duriria rest




