SISTEM KOORDINASI

Konl\zgetensz

ahami peran sistem syaraf

dan hormon dalam koordinasi
serta memahami mekanisme

kerja syaraf dan hormon dalam

‘ Sistem Syaraf

mengantarkan informasi

Sistem Endokrin

potensial aksi (imfuls)

membran sel

1. Informasi disampaikan oleh 1.

2. Media sel syaraf itu sendiri 2.
3. Bekerja cepat 3.
4. Reseptor hanya pada 4.

Informasi disampaikan oleh
hormon

Media sistem peredaran darah
Bekerja lambat

Reseptor ada di membran atau di
dalam sel

Dendrites Asxon terminals

]
<

Schwann's cells

Axon Myelin sheath
ru cleus

I
OH OH c=0
(o] : { HO : { (o] : {

Progesterone
(a progestin)

Estradiol
(an estrogen)

Testosterone
(an androgen)

(b) Steroid hormones made primarily in gonads
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BEDA PENYAMPAIAN INFORMASI

Hormone secretion into

blood by endocrine gland Neurotransmitter
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Distant target Synaptic
cells gap
Endocrine signaling Synaptic signaling
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" SISTEM SYARAF
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(f) Chiton (mollusk)

FIGURE 48.15 Diversity in nervous systems.

(b) Sea star (echinoderm)

Eye
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Nerve
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Transverse | nerve
nerve cord

INVERTEBRATA
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(c) Planarian (flatworm)

(g) Squid (mollusk)

? Segmental
ganglion

(d) Leech (annelid)

Brain

Spinal E
cord Sensory
(dorsal ganglion
nerve
cord) %
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(h) Salamander (chordate)

(e) Insect (arthropod)
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Sensory neurons | cell body of sensory Gray
Sensory (stretch) receptors neuron in dorsal matter
root
ganglion
Quadriceps muscles —
(extensors) \
Q Interneurons
-

Flexor s
muscles

Spinal cord

| Motor neurons I (cross section)
serving quadriceps

@ Sensory neuron

@ Motor neuron

@& Interneuron
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Sensory input

Sensory receptor Integration

Brain and spinal cord
J\ J

\
Effector v v
Peripheral nervous Central nervous
system (PNS) system (CNS)
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NEURON SENSORIK

DENDRIT
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Muscle fibers
(cells)

(c) Secraﬂ-m by an
endocrine cell
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BENTUK UMUM SEBUAH SEL SYARAF (NEURON)

Node of Ranvier

Layers of myelin

Schwann ' produced by Schwann cell
cell . o
\ \/ NodZof C Schwann
Myelin  Ranvier . cell
sheath . Nucleus of

Axon Schwann cell
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i\ Bagaimanakah informasi dihantarkan oleh sel syaraf?

e ]
Voltmeter
Plasma Microelectrode
membrane outside cell
+  +

Microelectrode
inside cell l

+ 1| [+
+ 1| [+
+ 1| |+

+

+[ |1 1

Sel dalam keadaan istirahat, memiliki potensial
membran = adanya perbedaan muatan

Sodium-
potassium
pump

x4 [Na*] [CI] OUTSIDE

smM 150 mM 120mM CE-L
+ + o+ o+ o+ o+ o+ o+

Plasma
membrane

INSIDE [K+] [Na*] [CI] [A-]

CELL 150 mM 15mM  10mM 100 mM INSIDE CELL ®® *ﬁ

(b)

+ + + + o+ + o+ o+ o+

(a)
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Schwann cell

‘. Depolarized region
’ \ (node of Ranvier)

Cell body ]
Myelin
sheath

Axon
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Axon of motor neuron ) )
Action potential

in motor neuron
Axon terminal i
Terminal button \
Vesicle of acetyicholine

Acetyicholine
receptor site

Acetycholinesterase

Plasma membrane
of muscle fiber

R

Na* channel

Voltage-gated
calcium channel

Action potential
propagation
in muscle fiber

Chemically gated
cation channel

Contractile elements within muscle fiber e i S

Fig. 7-6, p. 245
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Table 48.1 The Major Known Neurotransmitters

Neurotransmitter

Acetylcholine

Biogenic Amines
Norepinephrine

Dopamine

Serotonin

Amino Acids
GABA (gamma
aminobutyric acid)

Glycine
Glutamate

Aspartate

Neuropeptides
Substance P

Met-enkephalin
{an endorphin)

Structure

0
Il
Hyl— C—0—CH,—CH,—N'—(CH

CH— iy — Nt
o
CH,—CH,—NH,

CH, — CH,—NH,

O

HyN—{H;— CHy—CH, —COOH

HyN—CH,=—COOH

HN— G Chy — CHy—COH
COOH

Hahl—CH—Ch—CO0K

COOH

Arg—Pro—Lys—Pro—Gln—Gin—FPhe—Phe—Giy—NLau—Mat
Tyr—y—0ly—Fha—~Met
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Functional Class

Excitatory to vertebrate skeletal
muscles; excitatory or inhibitory
at other sites

Excitatory or inhibitory

Generally excitatory; may be
inhibitory at some sites

Generally inhibitory

Inhibitory

Inhibitory
Excitatory

Excitatory

Excitatory
Generally inhibitory

Secretion Sites

CNS; PNS; vertebrate
nenromuscular junction

CNS5; PN5

CNS; PNS

CNS

CNS,; invertebrate
neuromuscular junction

CN3

CNS5; invertebrate
neuromuscular junction

CN3

CNS; PMS
CNS




CONTOH KERJA SYARAF

Tongue Q

Signal-
transduction
Taste G/Sugar
putrr-?:.-L : ggg molecule (3] / N Sensory receptor cell

Neuro-
transmitter

-+
Na \@ molecules
Sensory
Ca2* e neuron
G\O Action potential

Synapse

of neurotrans-
mitters

Taste bud anatomy

my

Hn } UL

Sugar present

// Action potentials
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SISTEM ENDOKRIN EKSOKRIN ??7?

Sekretnya dikeluarkan tidak :
Sekretnya dikeluarkan pada saluran yang
punya saluran khusus .
sudah 1'|ersed|a

y v

Umumnya disalurkan Misalnya pankreas yang
via peredaran darah punya saluran ke duodenum

CARA KERJA HORMON

EXTRACELLULAR CYTOPLASM
FLUID

© Reception

Receptor

/V
O

Signal
molecule

Plasma membrane
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SISTEM ENDOKRIN EKSOKRIN ??7?

Sekretnya dikeluarkan tidak :
Sekretnya dikeluarkan pada saluran yang
punya saluran khusus _
sudah 1'|ersed|a

y v

Umumnya disalurkan Misalnya pankreas yang
via peredaran darah punya saluran ke duodenum
CARA KERJA HORMON
EXTRACELLULAR CYTOPLASM
FLUID
© Reception @ Transduction

Signal-transduction pathway

Signal
molecule

Plasma membrane
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SISTEM ENDOKRIN EKSOKRIN ??7?

Sekretnya dikeluarkan tidak :
Sekretnya dikeluarkan pada saluran yang
punya saluran khusus _
sudah 1'|ersed|a

y v

Umumnya disalurkan Misalnya pankreas yang
via peredaran darah punya saluran ke duodenum
CARA KERJA HORMON
EXTRACELLULAR CYTOPLASM
FLUID
© Reception @ Transduction © Response

N Activation
— ° —- —)-a—)- of cellular
responses

Signal-transduction pathway

molecule

Plasma membrane
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PERAN HORMON

Pertumbuhan
Perkembangan
Reproduksi

Energi metabolisme
Homeostasis

s wnh e

SIFAT KERJA HORMON

Hormon leptin 2
memulai pubertas dan pengaturan energi

1. Satu hormon untuk banyak fungsi =2

Hormon ACTH =

2. Satu hormon untuk fungsi yang spesifik memicu kerja kelenjar adrenal

Hormon leptin, glucocorticoid, thyroid, steroid 2>

3. Banyak hormon untuk satu fungsi Berperan dalam mengontrol pertumbuhan




KONTROL KERJA HORMON

|
v ' \ 4
Umpan balik POSITIF Umpan balik NEGATIF
Stimul! from oth_er
Estrogen Oxytocin 4— areas in the brain
° l Hypothalamus
from from fetus C
ovaries and mother's g
posterior pituitary g
Induces oxytocin 0 Y W
receptors on uterus 1 GnRH .
i : g Anterior
\ Stimulates uterus | 3 pituitary
to contract g Negative
o feedback
Stimulates ©
placenta to make ‘a
- LH
Prostaglandins FSH
u Androgen
: roduction
Stimulate more . P Primary and
contractions | e Testis secondary sex
of uterus Spermatogenesis characteristics
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JENIS HORMON BERDASARKAN KOMPONEN UTAMA

—,

- Memiliki bahan dasar asam amino/protein
- Reseptor sel target terletak pada membran sel
- Contoh : thyroxin, adrenalin, ACTH, LH

Signal Signal-transduction
o receptor pathway Response
D D r e ™y
> ~ OO [;{d,, — Qq.a i,..g — o NUCLEUS
Hormone J L L
SECRETORY molecule | TARGET :ﬂzi.c.:::?f-.m
CELL VIA BLOOD CELL the cytoplasm)

s

- Memiliki bahan dasar kolesterol
- Reseptor terletak di dalam sel target
- Contoh : glucocorticoid, testosteron, estrogen

Hormone

Signal transduction

Signal nd
0 % molecule receptor ane response
0 é N N
% $ \ Synthesis
- f if-
SECRETORY TARGET NUCLEUS . mRNA ;r:t';?:sm
CELL viABLOOD | CELL . “DNA

e




CONTOH MEKANISME KERJA TESTOSTERON

Hormone
{testosterona)

N

Receptor Plasma ‘
protain ™, ! a meaembrana

Hormone- /\
mmpt-ur

mHHA

MUCLEUS
H-nw protein

CYTOPLASM
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CONTOH KERJA HORMON PADA INVERTEBRATA

~ " — Neurosecretory cells

Brain Corpus cardiacum

hormone (BH)
Corpus allatum

'»‘!’}’_:’,‘
Ecdysone
Juvenile

hormon
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CONTOH KERJA HORMON PADA VERTEBRATA

=
Sg| o 0 0@ -0 00 - o
Ow
T Ovulation Ovulation
E Estrogen
o
£
o
T
Time :
. )T ) B
=
5 Female- Male- Female- Male-
m like like like like

g?)
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LETAK KELENJAR PADA MANUSIA DAN MAMALIA UMUMNYA

Hypothalamus

Pineal gland

Pituitary gland

Thyroid gland

Parathyroid glands

Thymus

Adrenal glands

Pancreas

Ovary
(female)

Testis
(male)
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MEKANISME UMUM KERJA HORMON YANG DISTIMULUS OLEH

HYPOTHALAMUS

Hormones

Release- -
Inhibiting
Hormones

Thyroid-Stimulating Hormone

Thyroxin - metabolic rate

glands

Oxyiocin - stimulates uienne cordractions, marmmary

ADH - promotesreabsorption of water in lkndney tubules

Growth Hormone - stimulates growth

Prolactin - stirmulates development of manmary gland s
and secretion of milk

M elanoc yte- Stimmlating Hormone - Stitmulat es

ACTH

}

Cortisol - raizes glucoszelevels
in the blood

production ofmelamin

F5H, LH (Gonadotropins)

}

sex Hormones (testosterone,

estrogen, progesterone); FH
stirmulates gamete production by

gonads, LH stirmulates sesz-

hormone production




- MEKANISME KERJA HORMON YANG DIRANGSANG OLEH KONDISI DARAH
- PERAN HORMON DALAM MENJAGA HOMEQOSTASIS

\

%/_ Calcitonin I/
S

Thyroid :r

gland 'v:,., Stimulates Reduces

releases Ca®* deposition Ca®* uptake

calcitonin in bones in kidneys

High

STIMULUS: 4 g

Rising blood ”

Ca?* level )

Homeostasis:
Blood calcium level
STIMULUS:
Fallmg blood
Low* Ca?* level

Active

vitamin
D
i
!|
|
ll. !
Parathyroid )
Stimulates  Increases Increases glands
Ca?* release Ca®*uptake Ca?* uptake release parathyroid
from bones in kidneys in intestines hormone (PTH)
_// Parathyroid
PTH - gland
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- MEKANISME KERJA HORMON YANG DIRANGSANG OLEH KONDISI DARAH

- PERAN HORMON DALAM MENJAGA HOMEQOSTASIS

Insulin take up more
/’ glucose
I.«” >
Beta cells of Liver takes | &

up glucose

pancreas stimulated
and stores it as

to release insulin

into the blood glycogen
High
STIMULUS: ’
Rising blood glucose '
level {e.g., after eating Homeostasis:

a carbohydrate-rich

Blood glucose level
meal)

Blood glucose level
declines to a set point;
stimulus for insulin
release diminishes

STIMULUS:

* Removal of excess
glucose from blood

* Low blood glucose
level (e.g., after

Luw‘ skipping a meal)

Blood glucose level

rises to set point;

stimulus for glucagon

release diminishes -

Liver breaks | ")_,./
down glycogen | =
and releases -

glucose to the blood -=——
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Alpha cells

of pancreas stimulated
to release glucagon
into the blood

Glucagon




Table 45.1 Major Vertebrate Endocrine Glands and Some of Their Hormones
(Hypothalamus - Parathyroid glands)

Chemical Representative
Gland Hormone Class Actions Regulated By
Hypothalamus Hormones released by the posterior pituitary and
hormones that regulate the anterior pituitary (sce below)
Pituitary gland
Posterior pituitary Oxytocin Peptide Stimulates contraction of Nervous system
{releases hormones uterus and mammeary gland cells
made by hypo- S 1] ™ - 2
hal Antidiuretic hormone Peptide Promotes retention of water Water/salt balance
thalamus) (ADH) by kidneys
Anterior pituitary Growth hormone (GH) Protein Stimulates growth {especially Hypothalamic
bones) and metabolic functions  hormones
Prolactin {PRL) Protein Stimulates milk production Hypothalamic
and secretion hormones
Follicle-stimulating Glycoprotein Stimulates production of Hypothalamic
hormone (FSH) ova and sperm hormones

Thyroid gland

Parathyroid glands
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Luteinizing hormone
(LH)

Thyroid-stimulating
hormone (TSH)

Adrenocorticotropic
hormone (ACTH)

Triiodothyronine (T;)
and thyroxine (T,)

Calcitonin

Parathyroid hormone
(PTH)

Glycoprotein
Glycoprotein
Peptide
Amine

Peptide

Peptide

Stimulates ovaries and testes

Stimulates thyroid gland

Stimulates adrenal cortex
to secrete glucocorticoids

Stimulate and maintain
metabolic processes

Lowers blood calcium level

Raises blood calcinm level

Hypothalamic hormones

Thyroxine in blood;
hypothalamic hormones

Glucocorticoids;
hypothalamic hormones

TsH

Calcium in blood

Calcinm in blood




Table 45.1 Major Vertebrate Endocrine Glands and Some of Their Hormones
(Pancreas - Thymus)

Gland

Pancreas

Adrenal glands
Adrenal medulla

Adrenal cortex

Gonads
Testes

Chwvaries

Pineal gland

Thymus
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Hormone

Insulin

Glucagon

Epinephrine and
norepinephrine

Glucocorticoids

Mineralocorticonds

Androgens

Estrogens

Progesterone

Melatonin

Thymosin

Chemical
Class

Protein

Protein

Amine

Steroid
Steroid

Steroid

Steroid

Steroid

Amine

Peptide

Representative
Actions

Lowers blood glucose level

Raises blood glucose level

Raise blood glucose level;
increase metabolic activities;
constrict certain blood vessels

Raise blood glucose level

Promote reabsorption of Na™
and excretion of K in kidneys

Support sperm formation;
promote development and
maintenance of male secondary
sex characteristics

Stimulate uterine lining growth;
promote development and
maintenance of fermale
secondary sex characteristics

Promotes uterine lining growth

Involved in biclogical rhythms

Stimulates T lymphocytes

Regulated By

Glucose in bloed

Glucose in bloed

MNervous system

ACTH
K" in blood

FSH and LH

F5H and LH

FSH and LH
Light/dark cycles

Not known

BACK



Nerve £
signals o 2 Hypothalamus

-q:i"- Releasing

Spinal cord
{cross section)

hormone
-.‘_-
Nerve ‘L‘
]
cel : Anterior pituitary
oa® Elnud vassal
Tﬁ't:"l'ltlit .
Adrenal sl ey LY
medulla secretes »
epinephrine and Adrenal cortex
norepinephrine secretes o
mineralocorticoids
Adrenal and glucocorticoids
gland
Kidney
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o Sensory
receptor e Sensory neuron

Ganglion

Motor

neuron
Quadriceps : /
muscles e G /

Interneuron

CNS

Flexor
muscles Y




Spinal ———~

cord

PARASYMPATHETIC DIVISION

?\
\ 1|
Constricts A S . Dilates

pupil P SaHvarQ ]
3 lands
Stimulates ___‘{, g ‘d ibi
o - Inrll_lblts
_ saliva
production _ production

Lung é# “
Constricts &;;f\ ‘ Relaxes

bronchi bronchi

Accelerates

Slows Adrenal heart
heart
Stimulates
epinephrine
and norepi-
nephrine release
Stimulates Stimulates
stomach, - ' glucose
pancreas, N ) release
and intestines i) /_,
{' O, Inhibits
Ing)estrnejs e stomach,
pancreas,
/— Bladder and intestines
Stimulates - - = Inhibits
urination - urination
Promotes P - Promotes ejacu-
erection of Genitals — . / lation and vaginal
genitals it contractions

SYMPATHETIC DIVISION

Y‘

Figure 28.13



