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Sistem Koordinasi
Neuron dan Impuls

Sebelum mempelajari tentang neuron secara tersendiri mari
kita amati secara garis besar aliran informasi pada tubuh
;

hewan. Di sini akan digunakan contoh pada gurita yang

memiliki sel saraf/neuron yang tidak biasa besarnya yang \
memegang peranan yang krusial dalam mengungkapkan @

tramisi siynal.

Effector Peripheral nervous Central nervous
system (PNS) gystem (CNS)
[ Gambar 2. Ringkasan pemrosesan informasi J

Pemrosesan informasi oleh system saraf terjadi dalam tiga tahap yaitu : (masukkan istilah berikut ke kolom di bawabh ini
(integrasi , output motoris , input sensoris)
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L Gambar 3. Struktur dan organisasi neuron J
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[Gambar 4. Macam-macam neuron w ]
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Table 48.1 lon Concentrations Inside and Outside
of Mammalian Neurons Kay
Intracellul ar Extracellular ® it E;:d;L,‘Tum Potassium Sodium
Concentration  Concentration @ ¢ pump channel chamnel
fon (mM) (mM) [ A Gambar 5. Potensial istirahat |
Potassium {K*j 130 - Stimulus Stimulus Strong depolarizing stimulus
Sedium (Ma™) 15 150 +50 +50 +50- o
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4 Gambar 6. Pergerakan impuls

J

cell

Nucleus of

Myelin sheath  Ranvier Schwann cell

Node of Ranvier

 Layers of myelin

Scl FM';:><,

A Gambar 7. Sel saraf dan selubung mielin
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Presynaptic cell

Synaptic vesicle
ontaining
reurotransmitter

<4 Gambar 9. Transmisi impuls

antar neuron
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[ E
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cord Sensory
(dorsal ganglia
nerve |
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A Gambar 10 . Organisasi sistem saraf.
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A Figure 48,16 Synaptic terminals on the cell body of a
postsynaptic neuron (colorized SEM).

Table 48.2 Major Neurotransmitters

Neurotransmitter Structure
Acetylcholine
Amino Acids

GABA (gamma- HN—CHz=CH—CH—~CO0H

aminobutyric acid)

Glutamate HN—CH—CHy— CH;—CO0H
CooH

Glycine HN—CH~—CO00H
Bingenic Amines HO,

Nerepinephring

HO CH==CHy=NH,
|
) OH
Dopamine HO,

Serctonin

Neuropeptides (a very diverse group, only bwo of which are shown)
Substance P
Arg=—Fro —Lys —Pro —Gin—Gin—Fhe —Fhe —Gly—Llsu—NMet
het-enkephalin {an endorphin)

Tor —Gly—Gly—Fhe —Net

Gases

Mitric oxide N=0

5
2.
3.
6
4.
5.
6.

/? Gambar 11 . Jalur gerak refleks.

J
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1

Central Nervous

System
(information processing)
Peripheral Nervous
System
Afferent neurons Efferent neurons
Autonomic Motor
nervous system stem
Sensary ¥ ¥
receptors J
A Control of
skeletal muscle
Internal Sympathetic Parasympathetic  Enteric
and external division division division
stimuli X

>
Control of smooth muscles,
cardiac muscles, glands

Gambar 15. Hirarki fungsional vertebra periferal sistem
saraf

Action on target organs:

Constricts pupil
of eye

Stimulates salivary
gland secretion
Constricts
bronchi in lungs

Slows heart ><)—/)

Stimulates activity

intestines

of stomach and >\_
o

Stimulates activity A
of pancreas

Sympathetic division

Action on target organs:

Dilates pupil
of eye

Inhibits salivary
gland secretion

Sympathetic
ginglm ; Relaxes bronchi

in lungs

Accelerates heart

Inhibits activity

of stomach and

X intestines

Theracic

Inhibits activity
of pancreas

Stimulates
Sallbladdar >

Fromotes emptying
of bladder

Promotes erection
of genitalia

Stimulates glucose
1 release from liver;

1 inhibits gallbladder
Lumbar
Stimulates

adrenal medulla

Inhibits emptying
of bladder

Sacral Promotes ejaculation and

Synapse vaginal contractions

sistem saraf otonom

A Gambar 16 . Pembagian Simpatetik dan parasimpatetik dari
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Embryonic brain regions

Brain structures in child and adult

Telencephalon
Forebrain

Diencephalon

Midbrain

Mesencephalon

Cerebrum (includes cerebral cortex, white matter,
basal nuclel)

Diencephalon (thalamus, hypothalamus, epithalamus)
Midbrain (part of brainstem)

Pons (part of brainstem), cerebellum

Hindbrain

Myelencephalon

Mesencephalon
Metencephalon

Midbrain

Hindbrain Diencephalon

Forebrain
Telencephalon

Embryo at 1 month Embryo at 5 weeks

< Metencephalon

Medulla oblongata (part of brainstem)

Cerebrum Diencephalon

Myelencephalon

Medulla
oblongata

== Cerebellum
Spinal cord

Spinal cord

Child

Input from nerves
of ears

Reticular formation

Input from touch,
pain, and temperature
receptors

A Gambar 17 . The reticular formation. This system of
neurans distributed throughout the core of the brainstem filters
sensory input (blue arrows), blocking familiar and repetitive
information that constantly enters the nervous system. It sends the
filtered input to the cerebral cortex (green arrows).

Key
M Low-frequency waves characteristic of sleep

W High-frequency waves characteristic of wakefulness

Location Time: 0 hours Time: 1 hour

Left MMM{N\N WP AR Ay
hemisphere

Right

hemisphere WM Marn ity

A Gambar 18. Dolphins can be asleep and awake at the
same time. EEG recordings were made separately for the two sides
of a dolphin’s brain. Low-frequency activity was recorded in one
hemisphere while higher-frequency activity typical of being awake was
recarded in the other hemisphere.
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{ A Gambar 20 . Perbandingan otak manusia dan Avian }
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A Gambar 21 . Representatif bagian tubuh dalam kaitannya dengan daerah motorik f—" : —
] . —r-  SYSIRM

response

primer dan somatosensoris primer

{ A Gambar 22 . Efek zat aditif pada otak mamalia
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Mekanisme motoris dan sensoris

1. Macam-macam stimulus. Berdasarkan sumbernya ada dua macam stimulus yaitu:
a. Dalam contohnya adalah .............ccccccccoo...
b. Luar contohnyaadalah: ................ e ) - ) - Jdan ...,
2. Meskipun hewan banyak cara untuk menerima stimulus pada prinsipnya ...,

3. Berikut ini adalah tahapan jalur sensoris m—
Food present vioie Dites.

—

a. Resepsisensoris. Mole forages —.

along tunnel

Mole

Food absent > ‘ moves on.
L semonimu TR
b. Transduksi

c. Transmisi

d. Persepsi

4. Jelaskan HUBUNGAN tranduksi dan potensial aksi/impuls saraf.

8 ©Sf. Eko Yulianto., S. Si
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5. Tipe reseptor sensoris
a. Mekanoreseptor :
mendeteksi stimulus berupa :

N
— ]

b. Kemoreseptor

c. Elektromagnetik reseptor detect various
forms of electro-magnetic energy, such as visible light,
electricity, and magnetism

{ A Gambar 24 . reseptor pada kulit manusia

receptor

d. Termoreseptor
Mendeteksi panas dan dingin. Lokasinya di kulit dan hipotalamus anterior. Termorespetor mengirimkan
informasi ke thermostat tubuh di hipotalamus posterior.

e. Nosiseptor (necere to hurt)
Memicu reaksi pertahanan
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6. Pendengaran dan keseimbangan pada mamalia

[

Keterangan gambar 24

A Bundled hairs projecting from a single mammalian hair cell

{SEM). Two shorter rows of hairs lie behind the tall hairs in
the foreground.

SRR

nerve

{ A Gambar 25 . anatomi indera pendengar manusia }
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A Gambar 26. Proses getaran pada koklea }

.

PERILYMPH
Cupula

Fluid

g Body movement

A Gambar 27. Organ keseimbangan pada telinga }
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Berikut ini adalah beberapa macam contoh alat indera
pada hewanyang perlu diketahui

Lateral line

SURROUNDING WATER
Scale Lateral line canal Cpening of

Epidermis lateral line canal

Segmental muscle
ASH BODY WALL

i".,—Cupula
[ I}
i )
,./ | Sensory
\ | Fairs
Supporting : — Hair cell
ll 2\
Nerve fiber-

A Gambar 28. Sistem garis lateral pada ikan }

(a) The faceted eyes on the
head of a fly form a
repeating pattern visible
in this photomicrograph.

G&:mea

\ == [
'I — Crystalline
) Q ) cone
(b) The cornea and crystalline cone of \ . /

each ommatidium together \/ 1 [

function as a lens that focuses | |

light on the rhabdom, an |

Lens

organelle formed by and fhabdom
extending inward from a circle |l

of photoreceptors. The rhabdom Q19

traps light, serving as the photo- | [ Fhotoreceptor

sensitive part of the omma- | |
tidium. Information gathered | |
from different intensities of light \ ‘
entering the many ommatidia | |,
from different angles is used to Al [
form a visual image. Ommatidium

A Gambar 30. Mata facet/mata majemuk

11
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LIGHT

(a) The planarian’s brain directs the body to turn until the sensations
from the two ocelli are equal and minimal, causing the animal to
move away from light.

Light

Photoreceptor—

Visual pigment—
— Screening

QOcellus PRl

(b) Whereas light striking the front of an ocellus excites the
photoreceptors, lignt striking the back is blocked by the screening
pigment. In this way, the ocelli indicate the direction of a light
source, triggering the light avoidance behavior.

A Gambar 29. Oceli dan orientasi pada planarian
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1
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A Gambar 31. Anatomi mata manusia
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H,C. H H A 4 o ——_No glutamate
= }a/ \CH: ¥ released
.
" . / Bipolar cell either
Retinal: trans isomer \ h‘y%evpulanz;d or
depolarized,
depending on
glutamate receptors glutamate receptors
INSIDE OF DISK EXTRACELLULAR
Light Dk FLUD
e A Figure 50.19 Synaptic activity of rod cells in light
d dark.
Active rhodopsin ; ==
Fhosphodiesterase ot @ @R
— Rasma e, 7 sl
Y o el LIRS ) el
membrane  Membrane A E
> = — CYTOSOL potential (mV)
0 \
J Light 1
Inactive rhodopsin Transducin
i psi uci : iy \
@ i
© Light © Active ©) Transducin {© Activated phospho- paiatization
converts rhadopsin activates the diesterase detaches Time—»
cis-retinal to in turn enzyme phospho- cGMP from )
trans-retinal, activates a G diesterase. Na* channels in © The Na* channels
activating protein called the plasma close when cGMP
rhodopsin. transducin. membrane by — detaches. The -
hydrolyzing membrane’s Optic chiasm
¢GMP to GMP. permeability to
@ Na* decreases,
and the rod
hyperpolarizes.
A Figure 50.18 Production of ther ial in a rod cell. In rods (and cones), the receptor

visual cortex

potential triggered by lightis a hyperpo\arizalisn, not a depolarization.
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Fapilla

(a) Near vision (accommodation)

Gliary muscles contract,
pulling border of
dnoroid toward lens.

Suspensory
ligaments
relax.

Papillae

Tongue

(a) Small raised structures called papillae cover the tongue
surface. The enlarged cross section shows the side walls of
a papilla lined with taste buds.

Lens becomes
thicker and

rounder, focusing
on nearby objects.

Key
(b) Distance vision [ R
Ciliary muscles relax, H salty
and border of choroid Sour
moves away from lens. B Bitter
Suspensory M Umami
ligaments pull
against lens.

Lens becomes flatter,
focusing on distant
objects.

(b) Taste buds in all regions of the tongue contain sensory
receptar cells specific for each of the five taste types.

A Figure 50.24 Human taste receptors.

Action potertials g

—— Olfactory bulb

Odorants
—Bone
/Epithelial cell
Receptors
Ltéruiilafr‘zieg —— Chemoreceptor
Flasma 7 = Cilia
membrane ‘ .
v QF WoOF
—= 9
Cdarants — A A

A Figure 50.25 Smell in humans. Odorant molecules bind to specific receptor proteins in the plasma
membrane of olfactory receptor cells, triggering action potentials.

[ WHAT 17 I you spray an “air freshener” in a musty room, would you be affecting detection, transmission,
or perception of the odorants responsible for the musty smell?
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Soal latihan
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