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Muc tieu

. Pinh nghia, tiéu chuan, co ché tac dong, phan loai
cac chat dan truyén than kinh

. Cé&c chat dan truyén than kinh chinh: tbng hop, hap

thu, phan bd va chirc nang sinh ly

Chat dan truyén than kinh va bénh ly lién hé
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. Gi®i thiéu chat dan truyen
than kinh
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Lich st

O Pau thé ky 20, cac nha khoa hoc van cho rang phan
|on sw lién lac gitra cac xi-nap trong nao la do dién.

1 Ramony Cajal (1852—-1934) phat hién ra gitra cac no-
ron c6 mét khe hé rong tir 20 dén 40 nm, ngay nay goi la
khe xi-nap

O Nam 1921 nha dwoc li hoc nguoi Birc Otto Loewi
(1873-1961) xac nhan cac no-ron co the lién lac voi nhau
bang cach giai phong cac chat héc hoc.

(Otto Loewi nguoi dé phét hién ra acetylcholine(ACh) chét déan truyén
than kinh dau tién)
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Pinh nghia chat DTTK

Pac diém xac dinh chat DTTK (neurotransmitters):

d Chat héa hoc néi sinh ¢ nhiém vy ,dénltruyén cac tin
hiéu qua tiép hgp than kinh (xi-nap) dén té bao dich,

4 Cac Chét dan truyén chira trong tui, tap trung thanh
nhom & dau tan cung cua soi truc, tién xi-nap.

0 Sw phéng thich cac chat dan truyen than kinh va
khuech tan qua khe xi-nap gan vao thu thé chuyén biét
nam trén mang hau xi-nap.

EI’ Sw bat hoat trong xi-nap b&i qua trinh tai chd hay tai
hap thu hay men pha huy (reuptake or enzymatic breakdown).
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L Cac thong tin dien hoa hoc
(electrochemical messages) tw
than té bao xuong sgi truc

3 Di qua khe hé gitra cac té bao
(synapse)

d Bén noron ké tiép

[ Chat hoa hoc théng tin dac biét
(special chemical message): chat
dan truyén than kinh
(neurotransmitter)
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Chat dan truyén, »

than kinh \
T e

Dendrite of
Receiving Neuron




Presynaptic
neuronal terminal
Synaptic vesicles
containing
neurotransmitter
Active zone

B Axodendritic synapse

Neuron-3

D Axoaxonic synapse
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Hau synapse
Co —>coco

Noron —> dién thé dong

Tuvén—> bai tiét




O Chat DTTK dén thu thé
chuyén biét trén mang cua
thu trang

3 Sau khi phéng thich chat
DTTK dén xi-nap va chuyén
thdng tin dén té bao thu
thé(receptor cells), chiing cé
thé chuyén ché tr& lai soi
truc dé st dung vé sau
(reuptake) hay bién dwéng
va bat hoat b&i enzymes
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Kéenh ion

Sw vén chuyén qua mang té bao lién quan dén 2
loai protein mang, do la kénh va bom. Kénh cho cac
ions di qua theo chiéu gradient nbng do

C6 2 loai kénh ion, phan theo tac nhan lam md cdng:
1. Ligand/cAMP/cGMP gated ion channel
2. Kénh ion cong dién thé (Voltaged gated ion channel)
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Voltage-gated ion channels

Sodium (Na®) channels
Calcium (Ca?*) channels
Potassium (K*) channels
Chloride (CI?) channels
Proton (H*) channels
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~ Ligand-gated ion channels
~ (Xej[eS)

E

Ligand ()

q 9, r,:_
\ © 0

ee - - seee,
r., SEe 'JH

* ul ..Ilf ¥ I.---r

1)

-"-l-""— ™ e

Lu:*md pated ion channel




L\

Action potential
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Bat dau ion Na* divéo trong thay doi gradfenf hoa dién va gay thay doi dién thé
mang té bao. Nhiéu kénh duoc mo. tao mét dong dién lon hon., két qua dién thé
mang tang Ién. St di vao ion Na*gay dao nguoc cuc mang ban ftrong, kénh ion
nhanh chéng bi bat hoat. Kénh K* duwroc hoat hoa, dong ion K* ra ngoai, gradient
dién héa tré vé trang thai nghi. Sau khi dién thé déng xay ra c6 swthay doi &m tinh
thoang qua con goi sau tang curc hoa hay giai doan tro
e
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Thu the: receptor

0 Thu thé trung gian mét s6 tac dong quan trong clia
té bao qua nhiéu co ché.

O Phan loai thu thé chat dan truyén than kinh bao gom:
(1) lonotropic: Ligand-gated ion channels.

(2) Metabotropic: G protein—coupled receptors hoat
dong thdng qua s gia thir 2 (second messenger

systems) bao goém cyclic adenosine monophosphate
(cCAMP) va phosphoinositol cascades
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Tieu chuan chat DIITK

A

Q Tién chat hoac/va cac enzym tbng hop tién synapse
3 Co6 trong thanh phan cuda tién synapse

Q Kich thich than kinh gay phong thich chat DTTK

0 C6 mat trong no-ron tién synapse mét lwong da dé
tac dong Ién no-ron hau synapse .

O Co6 céac thu thé cua chat d6 nam & ving hau synapse
O C6 mét co ché hda sinh dé 1am bat hoat chat do.

3 Thudc lam gidm kich thich than kinh ciing lam gidm
tac déng dan truyén twong tw

A
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Bay tiéu chuan
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' Bay giai doan tac dong clia chat dan truyén than kinh

-Téng hop tir tién chét dudi
tac dong cua enzymes

-Chura trong tai

-Thoat ra tir cac tai bi pha huay
boi cac enzymes

-Dién thé dong lam tui néng
chay ra ¢ xi-nap

-M6t sb ndi két thu thé tw dong
va (rc ché phoéng thich

-Phan con lai nbi v&i recptor
héau xi-nap

-Phéng thich mat hoat déng cé
béi sw tai hdp thu hay thodi
hoa boi enzyme




Bay qgiai doan tac ddong clia chat dan truyén than kinh
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(7) Chat DTTK
phéng thich mat
hoat dbéng ca bdi
sw tai hap thu
hay thoai hoa
boi enzyme
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I Corche phong thich
chat dan truyén than kinh
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3 Dién thé ddng khir cwe tién synapse cla tk tan cung,
voltage-gated Ca2+ (calcium) channels & presynaptic
terminal membrane m®, gia tang tinh tham Ca2+ va Ca2+
vao trong

Q Sw co nay gay néng chay mang cda tdi véi mang tien
synapse ¢ vung hoat dong va phéng thich chat dan truyén
than kinh vao khe synapse

O Qua trinh phoéng thich nay goi la exocyvtosis
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Chat dan truyén than kinh di qua khe synapse dén
mang no-ron hau synapse, tac dong trén synapse
chuyén biét va mé& hay dong nhiéu kénh trén mang
postsynaptic, thdng qua nhiéu ions chuyén biét vao
hay ra khoi no-ron
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Sw dap ng(i.e., excitatory or inhibitory) gay ra ¢
postsynaptic neuron khdng tuy thudc ngudn goc hda hoc
cua transmitter, tuy thuéc loai receptor hoat hda va ion
chuyén biét tr& nén tham nhiéu hon

(Thi du: acetylcholine (Ach) produces synaptic excitation at the
neuromuscular junction (skeletal muscle contraction) by binding with
the cholinergic nicotinic receptor, whereas the same transmitter
produces an inhibitory response (decrease in heart rate) by interacting
with a cholinergic muscarinic receptor located in the cardiac tissue)
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MNeurotransmitter
: L vesicle
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A). Action potential depolarizes the presynaptic
terminal membrane, Ca2+ channels open, and Ca2+
lons enter the terminal.




Active zone

released

B Cations in the terminal
promote fusion of vesicular
and terminal membranes
and the neurotransmitter is
released in the synaptic cleft |

C HMNeurotransmitter binds with the
receptor on the channel which
opens, Na® ions enter the
postsynaptic neuron,
depolarize it, and excite it.




v Antibodies against the
presynaplic calcium channels
of the neuromuscular junction

+ Decroased acetyicholine release
with neuronal transmission

K Signs/symptoms:

v Proximal muscle weakness
that Improves with repeated use

v Other characteristics:

v Associated with malignancy,
ocouring as a paraneoplastic
syndrome (6.9, small cell

Neuromuscular
Junction Disorders
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EXOCYI0SIS

U Qua trinh neurotransmitter chira trong tui dwoc phong

thich vao trong khe synapse goi la exocytosis.
(Qua trinh nay phtrc tap va chuwa hiéu hét).

Sw cd dan dén exocytosis co thé tdm tat nhw sau:

+ Vesicular membrane chira SNARE protein
(“SNARE 7 stands for “ SNAP Receptors,” “ SNAP ” stands for “
Soluble NSF Attachment Protein,” and “NSF ” stands for “N -

ethylmaleimide Sensitive Fusion Protein”), Synaptobrevin, va
calcium-binding protein, synaptotagmin.

1 Presynaptic membrane chtra SNARE proteins khac,
syntaxin, va SNAP-25
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J SNARE proteins trong vesicular presynaptic
membranes tac g’cf)ng lan nhaq tao phurc hop, va sw
twong tac nay két qua ghép gan tui va mang presynapse

O Depolarization ’Cl]a presynaptic terminal membrane b&i
action potential két qua influx of Ca2+ ions vao trong
terminal qua voltage-gated Ca2+ channels



4 Calcium ions twong tac synaptotagmin, va twong tac
nay kich thich néng chay mang tui va presynapse

3 Neurotransmitter phong thich vao khe synapse két ndi
thu thé chuyén biét va dap rng dwoc tao ra.

Q Sy phong thich transmitter tré lai tan cung béi co ché
hap thu (uptake) va dwoc tai sinh sau phong thich

(Some neurotransmitters (e.g., Ach) are degraded in the synaptic
cleft, and one or more of their degradation products are taken back
Into the terminal and reused to synthesize the neurotransmitter in
the terminal).
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Tac dong botulinum toxin A lén SNARE proteins

Neuromuscular Junction

Axon terminal

Action of Botulinum Toxin A

Muscle cell

Light chain

Acetylcholine

\

Botulinum
toxin cleaves
SNARE

proteins -
Botulinum

oxmn
receplor

_ @ Acetylcholine *@
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Tac dung thuoc Ién chat DTTK

Tac dung dong van va ddi van

Tac dung déng van

(5) Két ndi thu thé tw déng va chen trc ché phéng thich chat DTTK



Thuoc tac dung dong van

A LA

1.Tang téng hop chét dan truyén than kinh

(gia tang tién chét)

2.Tang chat dan truyén than kinh béi pha hiy enzymes
thoai bién

3. Tang phoéng thich chéat dan truyén than kinh(DTTK) &
cuc tan cung(terminal buttons)

A

A

4. Két noi thu thé tw déng va chen tac dung trc ché
phéng thich chat DTTK

5. Két n6i thu thé hdu synapse va ca hoat héa hay gia
tdng tac déng cua chat DTTK

6. Chen bat hoat chat DTTK bdi trc ché tai hap thu hay
thoai hoa
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Thuoc tac dung doi van

1. Thudc tre ché tong hop chat DTTK (nhw phé hay
téng hop cac enzymes)

2. Thudbe gay ro ra cac chat DTTK ttr céc tui va pha
hiy béi cac enzymes thoai bién

3.Thubc chen phéng thich chat DTTK tcr cuc tan
cung(terminal buttons)

4.Thudc hoat hoa céac autoreceptor va trc ché phong
thich chat DTTK

5.Thubc chen thu thé, két ndi thu thé hdu synapse va
chen tac déng cta chat DTTK
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Il. Phén loai chat dan truyen
than kinh
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Phan loai theo nhom

1. Cac acide amin: glutamate, aspartate, D-serin,
acide gamma aminobutyric(GABA), glycin

Cac monoamin va cac amin nguén goc sinh
vat(Biogenic amines) khac: dopamin(DA),
norepinephrine(NE), epinephrine (adrenalin),
histamin, seretonin(SE, 5-HT)

Céac peptid: somatostatin, chat P, cac peptid opioid
Céc chat khac: acetylcholin(ACh), adenosin, nitric

oxid ...
(Ngoai ra, trén 50 peptid c6 hoat tinh than kinh da dwoc phéat hién)
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Phan loai theo sinh hoa

1. Céc chat DTTK phan t& nhé (tdc dung nhanh & dap
(rng cap tinh):
Acetylcholine (Ach), Catecholamin, Serotonine,
Dopamine, GABA, Glutamate, Nitrous oxide...

2. Cac chat DTTK Neuropeptide (tac dung chdm &
hiéu qua kéo dai):
Céac peptides hoat ddng than kinh(neuroactiv, peptide
tuyén yén, peptide tac ddng trén rudt va néo
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Phan loai theo sinh ly

Chat kich thich va chat &rc ché

Tac dung true tiép duy nhat |a kich hoat mét hoac
nhiéu loai thu thé

Cdc thu thé quan trong nhat:

+ glutamate: kich thich, phatra dién thé hoat ddng.

+ GABA: chi c6 tac dung trc ché

+ Cac chat khac nhw acetylcholin, vira co thu thé kich thich vira
co thu thé trc ché;

+ Mot s6 thu thé tac dong Ién té bao sau xi-nap dé hoat hoa cac
con dwdng chuyén hda phire tap, khdng rd kich thich hay trc ché
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Céac chat dan truyén than kinh kich thich

§

Neuron - Action potential
Muscle - Contraction
Gland - secretion

Eg:Acetylcholine Depolarization of Post-synaptic membrane (EPSP)

Aspartate

Dopamine
Histamine Excitatory postsynaptic potential (EPSP)

Norepinephrine

Epinephrine

<
<
<
<
<
<

Glutamate

Serotonin

A
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Cé&c chat dan truyén than kinh &c ché

Reduce or block activity of
postsynaptic cell.

§

Hyperpolarization of Post-synaptic membrane (IPSP)

inhibitory postsynaptic potential (IPSP)

GABA

Glycine




Neurotransmitters trong hé than kinh trung
wong co thé phan loai theo 3 nhdm

1. Small molecule transmitters( phan t& nho)
2. Neuroactive peptides,
3. Gaseous neurotransmitters(thé khi)
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4‘ Phan loai cac Neurotransmitters chul yeu

A LA
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Small-Molecule Neurotransmitters Neuropeptides Gaseous Neurotransmitters
Acetylcholine Opioid peptides Nitric oxide
Excitatory amino acids B-endorphin
Glutamate Methionine-enkephalin
Aspartate Leucine-enkephalin
Inhibitory amino acids Endomorphins
GABA Nociceptin
Glycine
Biogenic amines Substance P

Catecholamines
Dopamine
Norepinephrine
Epinephrine
Indoleamine
Serotonin (5-hydroxytryptamine, [5-HT])

Imidazole amine
Histamine

Purines
ATP
Adenosine



1. Chat dan truyen than Kinh
phan ter nho
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ACEINLCHOLINE (Ach):
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4‘ Tong hop va hap thu

Facilitated
diffusion
terminal

Mitochondrion @Aﬁ&tﬂ group from

pyruvic acid + coenzyme-»A
Terminal

@ Choline and @Aﬂetyl -c:a:fnzyme—h

Choline ac transferass
oo Chaline sty

e “ o © o
o chol © Acetyicholine . ©
ine esterase
+ - Acetylcholine

acetate O o

O
Cholinergic —
receptor )

Wesicle containing
neurctransmitter

Vesicular
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transporter

Gilial cell
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Neocortex  Comus callosum

Cingulate gyrus

2 Dorsolateral pontine
tegmental constellation
. of cholinergic neurons

' Basal forebrain
constellation of
cholinergic neurons
including basal
nucleus of Meynert

Medulla




HE TKTU: Hai nhém no-ron cholinergic

(1). Nhom basal forebrain khu trd trong telencephalon,
medial va ventral dén basal ganglia.

Bao gom basal nucleus Meynert, cung cap cholinergic
dén toan b6 neocortex, amygdala, hippocampus va
thalamus.

Medial septal nuclei cung cap cholinergic dén cerebral
cortex, hippocampus va amygdala

PR



(2). Nhém th hai bao gdm cholinergic neurons
khu trd & dorsolateral tegmentum of the pons

Phéng chiéu dén basal ganglia, thalamus, hypothalamus,
medaullary reticular formation, va deep cerebellar nuclei.

HTKNB.
Tat ca somatic motoneurons va preganglionic neurons
cla autonomic nervous system chira acetylcholine
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Gidgi phdu chirc nang

d Téng hop trong basal forebrain nuclei, nhw nucleus
basalis Meynert, phong chiéu den olfactory bulb cortex,
hippocampus, amygdala, va vung vo ndo phoi hop.

O Neurotransmitter cia neuromuscular junction.
Q Neurotransmitter cia autonomic nervous system,

ngoai trlr phan Ién postganglionic sympathetic neurons
(norepinephrine).



Sinhly:valam'sang

Cholinergic neurons & dorsolateral tegmentum cau
nao

+ diéu hoa hoat déng forebrain trong chu ky ngt va thirc
tinh (cycles of sleep and wakefulness)

Cholinergic neurons cua basal forebrain
+ hoc tap va tri nh¢, lien quan Alzheimer’s disease

(trong bénh nay neural atrophy, dac biét cortex va hippocampal
formation. BN memory loss, personality change va dementia. Mat
cholinergic neurons trong basal nucleus Meynert va Ach trong vo
nao cua bn)
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Thu thé va duwoc ly
m Anticholinergics:

Dung diéu tri réi loan van déng nhwng c6 thé gay:

cognitive impairment. Side effects bao gém accommodation
paresis, drowsiness, dry mouth, difficulty urinating, constipation,
trong trirong hop nang tachycardia, hypertension, hyperthermia va
delirium.

Caudate and putamen

Normal

o ZANN VN

Patients with PD or

taking antipsychotic
drugs
Substantia nigra

Source: McPhee S), Hammer GD: Pathophysiolegy of Disease: An Introduction to
Clinical Medicine, Sth Ed#icn: http /fwww. sccessmadicne. com




m Acetylcholinesterase inhibitors:

Dieu tri myasthenia gravis va Alzheimer disease.

Bao gom: reversible inhibitors, nhw pyridostigmine va
physostigmine, cling nhw irreversible inhibitors, nhu
organophosphates va nerve gas. Co6 thé gdy con cholinergic crisis
dac diém sweating, salivation, bronchial secretions, va miosis,

clng nhu flaccid paralysis va respiratory failure.
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Cac amino acids kich thich:
(Excitatory amino acids)

Glutamate
Aspariate
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<~ Tong hop véa hap thu

(1) Glucose- nao-Krebs-
oxoglutarate transaminase-

'\ glutamate
(5) Glutaminase

FPresynaphc
tEerminal

Mitochomdron

VWesicular
fransporter

Wesicle conftaining ""Ir‘,
neursiransmitier

Slutamine
synthetase

Slutamats

Postsynaptic
receptor and omic
chanmnnsl




Glutamate: neurotransmitter 75-80% synapses CNS

Glutamate tdng hop trong nédo 2 co’ ché:

(1) glucose tham thau vao no-ron va bién dwéng theo
chu trinh Krebs

- alpha-oxoglutarate dwoc tao ra va transaminated
bdi alpha -oxoglutarate transaminase thanh lap
glutamate.

(2) tai hap thu glutamate va glutamin t glia
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Glutamate dwoc phong thich qua khe xi-
nap va tac dong thu thé AMPA va NMDA,

Glutamate ! °\

/
d M& kénh AMPA cho phép sw di vao ion / Yo" QN
Na*kh(r cwc mang té bao va dién thé qua N ¢
mang té bao dwong tinh.

A

d V&i khtr cwre, phong thich Mg 2* tir thu
thé NMDA cho phép ion Na+ va Ca 2+
vao trong noron sau xy nap.

A
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Pién thé kich thich sau xy nap dwoc tao ra(EPSP)
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PDong kinh—Glutamate

Glutamate tac dong thu thé AMPA va NMDA.

> M& kénh AMPA, di vao ion Na*kh(r cwc mang té bao.
> V&i khir cure, phéng thich Mg 2+ tr thu thé NMDA cho phép ion Na+
va Ca 2+ vao trong noron sau xy nap.

(NMDA, AMPA va kainate agonists gdy doéng kinh, antagonists trc ché

Inside cell

<@ ga2+

Second-messenger
functions

PP e L




Sinhly:valam sang

Chat dan truyén nhiéu chu trinh trong néo:

+ Amino acids kich thich: hoc tap, tri nh¢ va van déng

+ Glutamate gay bénh ly tk man tinh: amyotrophic lateral
sclerosis [ ALS ] con goi Lou Gehrig’s disease
(co ché chua rd ?).

+ Tac dong kéo dai amino acids kich thich lam ton
thwong va chét no-ron, excitotoxicity trong sinh ly
bénh dot quy va bénh ly thoai hoa

(Antagonists Glutamate receptor gitip ngung chét no-ron sau dét quy)
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+ Glutamate receptor antagonists: trong diéu tri
dong kinh (thi du, lamotrigine va gabapentin).

+ Memantine: Noncompetitive NMDA receptor
antagonist phong ngtra excitotoxicity qua tc ché
kéo dai calcium di vao trong té bao, dung trong diéu
tri bénh Alzheimer trung binh dén nang

+ Riluzole: NMDA receptor antagonist keo dai
song sot trong amyotrophic lateral sclerosis (ALS).



Voltage-gated /" Excitatory

' /[ presynaptic
Carbamazepine calcium channel i

Gabapenlin Ca % @ )
Lamotrigine
Levetiracetam
Oxcarbazepine
Phenytoin

Topiramate Potassium

channel |(+

0 M

Glutamate release 2

Ezogabine

Felbamate

Postsynaptic neuron

Voltage-gated
*sodium channel

Carbamazepine
Oxcarbazepine
Felhamate
Lacosamide
Lamotrigine
Phenytoin
Rufinamide
Topiramate
Zonisamide

Levetiracetam

|, Perkins
MS, MFA, CMI




Aminoe Acids trc che

- Gamma Aminoebutyric. Acid
- Glycine
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<~ Tong hop véa hap thu

terminal

Mitochondrnon Clutamin

Coytosolic Glutamate
glutamic acid |
decarboxylass

Vesicular Glutamine
transporter o transporter

Vesicle containing ‘f’
neurctransmitter

Glutamine =)

Glutamine
synthetase

Glutamate

Exocytosis

Postsynaptic
receptor and iomc
channel
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0 GABA tap trung nhiéu trong ndo va tdy song nhung
khéng c6 & than kinh ngoai bién va md ngoai bién.

0 Khong nhu glutamate, GABA khéng la chat bién
duwdng thiét yéu(essential metabolite) va khong két hop
protein

d Major inhibitory neurotransmitter trong CNS, cung voi
glycine (chat trc ché tim thay & than nao va tuy séng).
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 Hali loai receptors

1. GABA,— sau xi-nap , vj tri chuyén biét, lién két
kénh CI

2. GABAg — autoreceptors tién xi-nap, giam phong
thich dan truyén qua giém calcium influx,
postsynaptic noi voi G-proteins gia tang dong K*
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GABA-A RECEPTOR

GABA-A receptor coO
vi tri néi két cho:

- Benzodiazepines:
tang tan s6 m& kénh
Cl- channel

- Barbiturates: tang
thoi gian mdé kénh Cl-
channel.

- Picrotoxin site
(GABA receptor
antagonist).

- Steroid site.

- GABA.

» Schematic lllustration of a GABA , Receptor, with Its Binding Sites

. Chloride
GABA site channel

Picrotoxin
site

Barbiturate
site




GABA-B RECEPTOR

Presynaptic
GABAg autoreceptor

Presynaptic
GABA heteroreceptor

"|
Postsynaptic
GABAg receptor

Metabotropic GABAB receptor

- Thu thé nay |4 GPCRS (G protein—coupled receptors (GPCRS)
- Phan 1&n tién xi-nap, e ché phéng thich dan truyén (Largely
presynaptic, inhibit transmitter release)

- Vai trd quan trong trong tly séng

- Baclofen, agonist tai thu thé nay, gian co. Antagonist: Phaclofen



Sinhly:valam sang

1. GABA la inhibitory transmitter trong nhiéu chu trinh
cua néao.

+ thi du, GABA la inhibitory neurotransmitter € bao
Purkinje trong tiéu nao.

+ thay ddi chu trinh GABAergic gay roi loan than kinh va
tam than nhw Huntington’s chorea, Parkinson’s
disease , senile dementia, Alzheimer’s disease, va

schizophrenia

CrEEERE L



2. L-glutamic acid-1-decarboxylase (GAD) , doi
hoi vitamin B 6 nhw coenzyme, thiéu vitamin B6
giam tong hop GABA
(déng kinh tré em thiéu B6)

PR L



Giam GABA gay con déong kinh(GABA-seizures)

Chong déng kinh: GABA receptors, GABA agonists

Valium gia tdng van chuyén GABA tai xi-nap

Benzodiazepines va ethanol trigger GABA receptors,
ung benzodiazepines trong khir déc ethanol

FrFPEPF T
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Thu thé va duwoc ly

d GABA-ergic agents: dung trong: muscle relaxants,
sedatives, va antiepileptics. Thi du, tiagabine la GABA
reuptake inhibitor, vigabatrin inhibits GABA-transaminase
activity, va topiramate tang GABA receptor activity.

4 y-hydroxybutyrate (GHB): GABA analog. Con dworc biét
nhw sodium oxybate va dung diéu tri narcolepsy voi
cataplexy. lllicit use as “date rape drug.”

0 GABA receptor antagonists: Flumazenil ding diéu tri
benzodiazepine overdose.

Ay



%
CABAe
Valproate
Glia / GABAT Vigabatrin

Succinic :
semialdehyde ~

GABA transporter

Benzodiazepines
Barbituates

Postsynaptic neuron

Inhibitory
presynaptic
neuron

( di chuyén Zn
déq gia tang trc
ché dong Cl)

Levetiracetam
displaces zinc to
increase inhibitory
Cl current
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Catechoelamines

Catecholamines bao gom catechol
(a benzene ring containing two adjacent hydroxyl groups).




Tong hop va hap thu

L-Tyrosine
(Hydroxyphenylalanine)

Tyrosine hydroxylase

L-DOPA
[ Dihydrophenylalanine)

DOPA decarboxylase

Dopamine
Dopamine beta-hydroxylase

w

Morepmephrine

Phenylethanolamine
M-methyltransferase

.Y
Epinephrine

Morepinephnne leaks out from
the vesicle into the cytoplasm.
Epinephrine is synthesized
in the cytoplasm and then
transported into the vesicle.




Catecholamines trong hé than kinh trung wong

Neurotransmitter

Cell Bodies

Termimals

Norepmepfring (NE)

Locus coentleus
Lateral tegmental areg

Very widespread: cerebral cortex, thalamus,
cerehellum, bramstem mucles, spmal cord
Basal forebram, thalamus, hypothalamus,
brainstemm, spinal cord

Small, discrete mucle m
medulla

Thalamus, bramstem, spinal cord

Substantia mgra (pars
compacts)

Ventral tegmental areg
Arcuate micleus

Striafum
Limbtc forebram, cerebral corfex
Median emmence




~ Dopamine: tong hop va hap thu

\
\

hydroxyphenylalanine

Presynaptic —- ] ) _
terminal (@) Tyrosine (amino acid tyrosine)
hydrowyiace 1 Co6 thé téng hop ttr phenylalanine.
Dopa (@) L-DoPA
decarboxylase . 4 Mitochondriom
@Dopamine
Vesicular b (72 Monoamine

transporter oxidase [MAO)

% s@)*‘\ A

Vesicle containing ~ )
opamineg

neurctransmitier

Transporter

Exocytosis

(=]
o © o9 © ® e MAC
Synaptic Doparmine > COMT
cleft
FPostsynaptic o O o

receptor and ionic ——
channel

Postsynaptic
neLuron

COMT, catechol-O-methyltransferase.
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Cac con dwong chinh dopaminergic
(Major Dopaminergic (DA) pathways)

+ Nigrostriatal (substantia nigra dén striatum)

+ Mesolimbic/mesocortical (ventral tegmental midbrain)
dén nhan ap ngoai (nuclus accumbens), hippocampus,
and cortex)

+ Tuberoinfundibular (arcuate nucleus of hypothalamus
to median eminence then anterior pituitary)

LR L



Frontal
cortex

\ | |
o T y | Substantia
A ;f ) nigra

N\ \":

_____—Striatum
U

N
\Q\‘ :
>

Ventral
tegmental

area
accumbens

Pituitary Arcuate \\ Hippocampus
nucleus

midbrain

.
.
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.
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Mesocortical Mesolimbic Nigrostriatal

.
.
5
.
.
.
N

Cu phéu




1. Substantia nigra, 2 bén midbrain.
+ Axons cua dopaminergic neurons O substantia nigra
(pars compacta) phong chiéu Ién corpus striatum
(caudate nucleus va putamen).

+ Dopaminergic neurons trong substantia nigra thoai
hoa chon loc trong Parkinson'’s disease.

PR L



2. Ventral tegmental area, vi tri ngay trong substantia
nigra pars compacta. Dopaminergic neurons nay phong
chiéu mesolimbic hay mesocortical pathway.

A LA

4444

+ Trong mesolimbic pathway , axons dopaminergic
neurons di I&n brainstem va forebrain cung cap cho cau
tric vién (amygdala, septal area, and hippocampal
formation) va nucleus accumbens (gan vao trong ventral
striatum).

A

+ Trong mesocortical pathway , axons dopaminergic
neurons di Ién trong median forebrain bundle cung cap
dopaminergic innervation dén frontal va cingulate cortices.

A LA

& 4
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3. Hypothalamic arcuate nucleus, vi tri 2 bén
nén n3o that ba

+ Dopaminergic neurons & trong nhan cung (arcuate
nucleus) phong chiéu dén go gitra (median eminence)
va phéng thich dopamine tryc tiép dén tuan hoan clra
tuyén yén (hypophyseal portal circulation), dén thuy
trwdc tuyén yén tre ché sy phong thich prolactin
(hormone tiét sira)



Sinh'ly va lam sang

Bao gom: Van déng, tri nhé, sw thuéng thich thu
(p/e,as,urable reward ), hanh vi va nhan thue, tap trung, uc
ché tiét prolactin, ngu, khi sac, hoc tap

Nigrostriatal

+ Kiém soat van dong ngoai thap
Mesolimbic/mesocortical

+ Cam xuc (emotion)

+ Nhan thire (cognition)

Tuberoinfundibular

+ Prolactin (Crc ché bai tiét prolactin cia tuyén yén va lién
quan hanh vi cua ngwdi me (maternal behavior)
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. Parkinson’s Disease

Dopaminergic neurons & substantia nigra bi thoai hda,
gidm phéng thich dopamin dén nhan dudi(caudate) va
putamen

N,
::
5
3
N



O Psychotic Disorders.

+Nhiéu rdi loan tdm than ngwi I&n nhw schizophrenia,
lién quan gia tang hoat dong & dopaminergic synapses.

+ Nhiéu thudc gidm hoat déng synapse dopamine & hé
vién ndo trudce (limbic forebrain) cé hiéu qua trong diéu tri
(e.g., phenothiazines, thioxanthines, butyrophenones).

e L



d Cocaine Drug Abuse.

Cocaine (local anesthetic drug) tc C‘hé reuptake dopamine
(va norepinephrine) dén tan cung than kinh.

+ tac dong cocaine gia tang dopamine trong nao co thé
gay hwng phan (euphoria).

+ co’ ché nay khéng dap tng trong gay te tai chcxg, tac dong
cua cocaine qua trung gian rc ché kénh dién thé Na
(blockade of neuronal voltage-gated Na channels).

e L



+ Dopaminergic phong chiéu i ventral tegmental area
dén Limbic, dic biét dén nucleus accumbens, co thé
lién hé dén cung cé va hoat héa cam xtc (emotional
reinforcement and motivation) li€n hé cocaine drug
addiction.

N,
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Norepinephrine

Téng hop va hap thu

Bwéc dau tién tdng hop norepinephrine, buwédc van
chuyén va ton trir trong tui cua dopamine

+ Noradrenergic neurons chira enzyme, Dopamine-beta
hydroxylase (DBH), chuyén dopamine thanh
norepinephrine.

PR L



Presynaptic

terrnlr'ual {E} Tyrosine
Tyrosine |

Noradrenergic neurons

-
(Z) L-DOPA
|

Vesicular

transporter ” . Mitochondrion
Vesicle containing P =
dopamine

Dopamine beta- Monoamine
hyvdroxylase : oxidase (MAQO)

Morepinephrine

Transporter

Exocytosis

. ] . .
Synaptic Morepinephrine
cleft

Postsynaptic
receptor and ionic
channel
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+ Phan I&n noradrenergic neurons & nhan luc (locus
ceruleus) cau nao

+ Cac neurons phong chiéu qua central tegmental tract
va medial forebrain bundle t&i thalamus, hypothalamus,
limbic forebrain structures (cingulate va parahippocampal
gyri, hippocampal formation va amygdaloid complex), va
cerebral cortex.

+ Nhdm no-ron nay diéu chinh nhiéu chirc nang sinh ly
(e.g., sleep and wakefulness, attention, and feeding
behaviors).



Thalamus

Cinguigte
cortex R
A W

Neocortex

Amygdala and W
hippocampus ,‘ AN

N
O\ Xeos - N,
Hypothalamus d : prebellar
S A\ cortex
Olfactory bulb ‘ ’ P

“ Visceral
A1, A2, A5, A7 R\ cranial nuclei

Spinal cord

Locus ceruleus to cortical and subcortical sites
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Sinh ly va lam sang

+ Norepinephrine |1a chat transmitter trong hau hét
postganglionic sympathetic nerve terminals.

+ Vai trd chwa hiéu ré trong hé tk trung wong

+ Norepinephrine dwoc cho Ia ¢cé vai trd trong rdi loan
tdm than nhw “tram cadm”

+ Thudc diéu tri tram cam (e.g., tricyclic antidepressants
nhw desimipramine) &c ché reuptake clia norepinephrine
O nerve terminals va gia tang norepinephrine & synapse.
+ Co ché that sw gia tdng norepinephrine trong hé tk tw
tdc déng chong tram cam chwa rd ?



Norepinepnnne

Tac déng NE trong hé than kinh trung wong:

»Thtre tinh (Arousal)
»Khi sac (Mood)
>Kiém soat huyét ap

+ Tac nhan chong lo au
(Anti-anxiety agents- MAO-inhibitors)
DO NOT MIX SYMPATHOMIMETICS WITH MAOI’s !

PR L



Réi loan bién dwéng phenylalanine
(Phenylketonuria (PKU): genetic, autosomal recessive
disorder (1:20,000 births)

@~ Bénh phenylceton
niéu (phenylketonuria -
PKU) Ia rdi loan di truyén
gay mat chirc nang
chuyén hda phenylalanin.
Nguwoi bi bénh nay phai
Oridation kiém soat lwong

. : Poten e . ,
Phenylalanine Tyrosine s jwbbig| | phenylalanin trong thire

. Tymie an dwoc dwa vao dé
l m,m',e i ngén nglra sy tichty
phenylceton trong co thé

Phenylketonuria (PKU)

Tetrahydrobiopterin Dihydrobiopterin

Phenylpyruvate

Phenluce] - [Phecise]




PHENYLKETONURIA (PKU) - Inherited Error

In Metabolism

Toxic levels of Phenylalanine (common protein
amino acid) due to inability of body to convert

Babies Are Tested...

Can Cause... i
65 Formula Fed

- Mental Retardation Both

. N Breast Fed
- Convulsions @ \®

- Behavior FProblems

A minimum of 24 hrs

- Skin Rash _ ' after beginning milk.

- Musty Body Odor Betest in

(mui mdc) .. ) 7-10 days to
catch earlier

e Meat Q 7\ false negatives.
® Dairy Products

* Dry Beans ®o*
* Nuts 2@

*Eags DO

* Cereals, Fruits & Vegetables in Moderation x




Drugs acting on noradrenergic neurons

SNRI (Selective noradrenaline reuptale inhibitor) (1994)

—rrre Tyrosine AMPT inhibits tyrosine hydroxylase
Reserpine inhibits Tyrosine | _—|and norepinephrine synthesis
VMAT and depletes hydroxylase 4

: “Presynaptic terminal
norepinephrine stores X Norepinephrine  MHPG
o ‘
\J ™ MAo-—l MAO'
Norepinephrine Tl “,3‘ antidepressants
NRI and SNRI ¥ Qb Luorm. ) Yohimbine is an o,
antidepressants inhibit the i © Wtransporter ¢ antagonist
norepinephrine transporter | - “ajwec’: . §[ ey
; e agonist

Tropolone inhibits
COMT

gl"”.',!? .| Propranolol is a
p antagonist
Prazosin is an « \ l /

amagonist Cellular rosponses

Postsynaptic target

CTC 3 voOng: tre ché no-ron trrde xi-nap tai hap thu cac amin ndo tor
khe xi-nap, monoamin ¢ khe Xxi-nap tang Ién, tang khi sac.



EpInephrine

Toéng hop va héap thu

+ Bwdc dau tién: tong hop va ton trlr norepinephrine
trong tui cua adrenergic neuron

+ Norepinephrine chtra trong tui ro ra ngoai cytoplasm va
dwoc chuyén doi thanh epinephrine bdi enzyme
phenylethanolamine- N-methyltransferase (PNMT) .

e L



Presynaphc
terminal _]||_

adrenergic neuron

Tyrosine I {DT?:EH“E
hydroxylase (Z) L-DOPA
Dopa |

decarboxylase

Vesicular —_
transporter

Vesicle containing

Mrtochondrion

G0 Monocamine
oxidase (MAC)

Morepinephrine

(NE) Transporter
E::c:-:}rtc:sis\ 1) Liver
) o @ = MAO
Ei"f'llﬂ-ﬁthﬂ Epinephrnne (E} »= COMT
Postsynaptic ==

receptor and onc — & L~

O i
channel m
G2 COoMT
+ COMT, catechol-O-
Pﬂﬁnt:zpﬂaft methyltransferase;
+ PNMT, phenylethanolamine-
|

, N-methyltransferase.




Phan bo

O Hai nhodm adrenergic cells da duwoc xac dinh trong
hanh tay:

+ C 1 neurons - rostral ventrolateral medulla,
+ C 2 neurons - solitary nucleus and tract
(nucleus tractus solitarius).

PR L



Sinh ly va lam sang

Chirc néng adrenergic neurons trong hé than kinh
trung wong chwa dwoc thiét [ap ro ?

PR L



Serotonin
(5-hydroxytryptamine, [5-HT])

PR L



Tong hop véa hap thu

Serotonin (5-hydroxytryptamine; 5-HT) khong qua
dwoc hang rdo mau ndo, té bao ndo phai tdng hop.
Tryptophan t&r &n udng cung cap nhw nén mong cho
tdng hop serotonin

PR L



Tryptophan tir huyét thanh hap thu ch ddng vao trong
nao va hydroxylated b&i tryptophan hydroxylase thanh
lap 5-hydroxytryptophan, tirc khac decarboxylated béi
aromatic L-amino acid decarboxylase tao thanh
serotonin.
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O Reuptake serotonin qua van dong chu déng vao
trong no-ron tan cung bdi serotonin transporter
proteins (SERT).

1 Metabolism lién hé deamination cua serotonin boi
MAO tao thanh 5- hydroxyindoleacetaldehyde, roi dwoc
oxidized b&i aldehyde dehydrogenase tao thanh 5-
hydroxyindoleacetic acid.

[ Sau cung bai tiét qua nwdece tiéu



Vesicular
al=lal=r:lunllsl=3
transporter

i

tryptophan

Tryptophan

hydroxylase

Aromatic amino acid

Vesicle containing
neurctransmitter

decarboxylase

E-HT-I ]

Plasma membrans
serctonin transporter

(SERT)

Il :hnrlrlel

\/

Cellular
response
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Chat DTTK tang khi sac (Mood elevator, “feel-good”
neurotransmitter)

»Serotonin ¢ ngoai bien: 98% trong mau va co tron
» Trong hé than kinh trung wong: nhan Raphe, dw¢i doi

PR L



d Serotonin-cotaining neurons dwoc xac dinh trong
nhan raphe duwong gilra cua medulla, pons, va upper
brainstem.

d Caudal raphe nuclei (i.e.,medullary raphe nuclei)
phong chiéu dén tuy song va than ndo

PR L
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3 Rostral nuclei & cau nao (i.e.,raphe pontis, raphe
centralis, con goi “median raphe nucleus™) va nao gilra
(dorsal raphe nucleus) phong chiéu té&i thalamus, limbic
system va cortex.

EI‘SUJ phéng chiéu ttr nhan raphe tan cung sirng sau
dieu hoa phong thich enkephalins, trc ché cam giac dau



Neocortex
Corpus callosum

n
< , Cingulate gyrus | / Thalamus
N ‘“ en g

N RPN

U
g
7 TGN

Hippocampus Pons
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Sinhly:valam'sang

O Serotonin-containing cells trong vung raphe cua than
nao gilr vai tro kiem soat dau (descending pain-control
Systems).

O Serotonin-containing neurons khac co vai tro trong
xuc dong (mediating affective processes), nhw hanh vi
tan céng va thire tinh (aggressive behavior and
arousal).

d Serotonin tdng hop trong tuyén tung (pineal gland)
tien chat tong hgp melatonin , neurohormone lién hé
dieu hoa kieu ngu (regulating sleep patterns).



AFFECTS
oLEEP

) DeveLorInG HUMANBRAIN.ORG




A LA LA

A

4098

A

& 4

O Serotonin ¢o vai trd quan trong trong tram cam
Selective serotonin reuptake inhibitors or serotonin-
specific reuptake inhibitors ( SSRIs ) dwoc dung trong
diéu tri tram cam, réi loan lo au va mot vai rdi loan nhan
cach (depression, anxiety disorders, and some
personality disorders).

O Cac thudc nay trc ché reuptake cla serotonin vao
trong presynaptic terminal va gia tang extracellular
serotonin co the noi két postsynaptic receptor.



4 Thi du, fluoxetine (Prozac) selectively blocks
reuptake of serotonin, serotonin tang trong néo, co thé
ich loi trong tram cadm qua gia tdng van chuyén dén 5-
HT 1A receptors.

O Sumatriptan (Imitrex) la 5-HT 1D receptor agonist.
Tac dung co mach trong nao, dung trong diéu tri dau
dau migraine

PR L
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Thu thé va dworc ly

[ Serotonergic agents: dung trong depression va
migraine. C6 thé dan dén hoat ddng qua murc
serotonergic (serotonin syndrome) de doa mang
séng.

3 LAm sang bao gdm thay déi y thirc, hoat déng
than kinh tw ddng qua mtrc va réi loan van dong,
kho phan biét vdi neuroleptic malignant
syndrome
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Serotonin




7 Coardl | tho
Too Much Serotonin e P

/N Serolonin syndrome
fever, tremor, coma,
seizures, death

Sexual dysfunction

Bulimia= chirng hau an

Rbi loan &m anh cudng ché
YV (Obsessive-Compulsive
Not Enough Serotonin ~ Disorder - OCD)




Z NVarning
Signs You
Have LLowvw |
Serotomnim _.
Levels

Serotonin deficiency leads to increases in:

irritability « obsessive
aggression compulsive disorder

pain chronic pain

depression seizures

suicide hypoglycemia
alcohol and drug use insomnia
eating and bingeing

sexual activity circadian rhythms

disruption of
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Serotonergic no-ron

PCPA inhibits tryptophan hydrolase

and serotonin synthesis
Tryptophan
Reserpine inhibts | &% BT
VMAT and depletes | s |

hyoroxyiase g

serotonin stores

Presynaptic torminal

Antimigraine triptans
are SHT,p agonists

SSRI and SNRI
antidepressants inhibit

the serotonin transporter
MAOI antidepressants

Many antipsychotic . o o ky Al \_,1/ inhibit MAO,
drugs inhibit SHT 4 ST (A" SRR
receplors B A set—"1 Buspirone s a

G\ partial agonist at
A 5HT, 5 receplors
2+ lon channols

\‘ IP,, DAG, Ca**
Odansetron is a ;\\ l ‘/
i Colular responses Postsynaptic cel

SHT antagonist




Dopamine Pathways Serotonin Pathways

Frontal

cortex \

Striatum

Substantia
= nigra

Functions « Functions

* Reward (motivation) * Mood

*Pleasure, euphoria VIA * Memory

* Motor function Nucleus processing
(fine-tuning) accumbens Hippocampus| . gjeep

* Compulsion « Cognition

*Perseveration Raphe nucleus




Imidazole Amines

Histamine

Histamine bao gom mdt vong imidazole va mot
nhoém amino néi két boi 2 nhom methylene
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< Téng hop va hap thu

<~ : : :
> 0 O ngoai bién, histamine dwoc tong hop tw t€ bao Ion
~ (mast cells). Histamine lwu théng trong mau va khong qua

<« hang rao mau nao.

< 0 Té bao n&o tw tong hop histamine tlr histidine, vao

trong ndo bang van chuyén chu déng (active transport)
« Q Histidine dwgc decarboxylated béi histidine
decarboxylase tao thanh histamine

"8 A 4

<

3 Histamine dwoc chuyén hda béi 2 enzymes—histamine
methyltransferase va diamine oxidase (histaminase)thanh
organic aldehydes va acids.

& 4



MAST CELL

_ Antigen

Degranulation

Histamines




NH,

HC === C~CH,CH~—COOH Histidine
l [
lm\céx
H
1
decarboxylase

HC s C = CH,CHNH,
l |
HN, 2N

Histidine

Histidine decarboxylase
W/ T

\ J
Histamine

/‘ SAM

Histamine N-methyltransferase

Co,

\{
N-methylhistamine

Oxidation

N-methylimidazole acetate
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O Histamine-containing neurons tap trung cao nhat &
median eminence(mao gilra) va vung premammillary
(trwdc vu) cua hypothalamus.

d Cac no-ron nay dwoc phong chiéu téi tat ca cac
vung trong ndo va tuy song

PR L



Sinhly:valam'sang

o

Histamine dwgc cong nhan neurotransmitter trong hé
than kinh trung wong chi trong 15 nam qua

o

No-ron histaminergic khu tri viing nhé & dwéi doi va
cho soi truc dén nhiéu vung cua nao.

o

Histamine diéu hoa qua trinh quan trong & ndo nhu:
- s thire tinh (wakefulness),
- kha nang nhan thirc (cognitive ability)

PP EERE L



Cac thu thé histamine

Receptor

Type

Major Tissue Locations

smooth muscle, endothelial cells

nastric parietal cells

CENtral Nervous system

mast cells, eosinaphils, T cells, dentritic cells

LR L

Major Biologic Effects
acute allergic respanses
SECretion of gastric acid
modulating nedrotransmission

requlating immune responses
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Histamine trong hé thong tién dinh

. CDTTK anh huéng tién dinh con hiéu biét rat it?
. Histamine(H1-H3) tim thay nhiéu noi trong cau trdc tién

dinh trung wong (anh hwong khang histamines trong
diéu chinh triéu chirng chéng mat buén ndn (motion
sickness)
(Takeda et al, 1989).
Ca 2 thu thé histamine H1 va H2: dap (rng tién dinh
(Serafin et al, 1992).

. Thu thé H3 1a thu thé tw dong (autoreceptor) va anh

hwdng H1 va H2.

. Thu thé H4 anh hwdng noron tién dinh ngoai bién

(primary vestibular neurons)



Khang histamine

O Cac khang histamine chd yéu H1 receptor

antagonist nhwng cing co tac dung anticholinergic,

tac dung ca trung wong va ngoai bién.

O Cac khang histamine khong qua hang rao mau néo,

ich loi trong diéu tri chong mat ?
O Tac dung an than do anticholinergic(meclizine)

3 Antihistamine gay trc ché hé than kinh trung wong

e L



* Tac dung cua Betahistine

thich histamine

| /\

3 -heteroreceptor | | H3 -autoreceptor H1 angonist
antagonist antagonist
Gia tang phong Gia tang phong

thich histamine

Tai can bang hoat
dng nhan tién dinh

- Gia tdng dong méau dén &c tai
- PDiéu hoa s tinh tao.




2. Neuroactive Peptides
(Céc peptides than kinh)
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Trén 100 peptide dwoc xac dinh trong than kinh 1a
nhirng neurotransmitters, tuy nhién chi 2 nhém churc
nang dwoc hiéu rd mot vai chire nang

PR L



Opioid Peptides

Co6 3 nhom opioid ndi sinh quen thudc
(endogenous opioid peptide families)

- endorphins,
- enkephalins,
- dynorphins

N,
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Tachykinins: Substance P

 Substance P dwoc xem nhuw dai dién cua tachykinins

[ Chat nay la undecapeptide (gdm 11 amino acids).

O T hach ré sau phong chiéu t&i substantia gelatinosa
cua tuy song thi cé nhiéu no-ron chira chat P
(substance P—containing neurons)
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3. Gaseous Neurotransmitters
(Chét dan truyén than kinh thé khi)

A




U Day [a nhom md&i neurotransmitters.

O Nitric oxide (NO) va carbon monoxide (CO) la 2
thanh vién quan trong cua gaseous neurotransmitters ..

PR L



/. Chat dan truyén than
kinh va bénh Iy
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Biogenic amine theory of depression(hoc thuyét vé
tram cém cla biogenic amine)

Dopaminergic theory of schizophrenia(hoc thuyét
dopaminergic ctia tam than phan liét)

Dopaminergic involvement in Parkinson’s disease
(bénh Parkinson)

Triéu chirng gibng Parkinson do tac dung phu chen thu
thé DA voi thube chong tam than

MPTP, neurotoxin, pha huy DA neurons va gay PD
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| Chlorpromazine
‘was the first

~ Both amphetamine and

effective " o ekt

symptoms of schizophrenia

‘neuroleptic | :

drug

:Phenothiazines

iblock dopamine D2
receptor

Amphetamine:
i Kkich thich phong thich &
i Urc ché reuptake dopamin




HORMONES
HANH PHUC

Endorphin
Dopamine
Serotonin

Oxytocin




4 HORMONES HANH PHUC Al CUNG NEN BIET?

Good feelings come from
4 special brain chemicals

Endorphin: the pain-masking chemical

dopamine serotonin endorphin oxytocin
Dopamine: the goal achieving chemical

(mang lai niém vui va camglac hai Iong tire thoi) '- Oxytogm the chemical of love

Serotonin: the Ieadership ‘;;

(nhan duwoc 161 khen, sy cdng nhan) '




Norepinephrne, dopamine, Seretenin

Chat DTTK chu yéu :
Vai tro quan trong trong bénh ly tam than

Dopamine va serotonin dwoc quan tdm nhat trong
nghién cwru va diéu tri roi loan tam than

D2 — receptors (dopamine) antagonist
- phenothiazines ‘ , ‘
- haloperidol dung trong diéu tri chng tam than
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<« Cac bénh thwong két hop neurotransmitter & nao

NEUROTRANSMITTER DISEASE
 Acetylcholine Alzheimer’s

Dopamine Parkinson’s disease
Schizophrenia

GABA Epilepsy

Serotonin Migraines
ADD
Depression

Glutamate Migraine
stroke
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Nhiéu chat DTTK quan trong c6 lién quan t6i cac roi
loan tam than, bao gobm dopamine, serotonin,
norepinephrine, va gamma-aminobutyric acid (GABA).

J Serotonin va dopamin lién hé tram cam, hwng cam
(mania), va tam than phan liét (schizophrenia).

O Norepinephrine lién quan té&i cac trang thai bon
chon, kich thich cao do c6 thé gay ra chng rdi loan lo
au (anxiety disorders) va cac tinh trang lién quan toi
cang thang khac.

0 GABA cén tré cac xung than kinh chay khap néo
bd va co lien quan toi roi loan lo au.



Biogenic amine theory of depression
(hoc thuyét vé tram cam cua biogenic amine)

serotonin
dopamine

norepinephrine

© BumpyBrains.com

Happy Holidays from three wise neurotransmitters!




Norepinephrne, dopamine, Seretenin

Serotonine, Dopamine (DA) va catecholamine khac nhw
Noradrealine (NA) dwoc coi la ¢co vai tro qguan trong trong
bénh sinh cac roi loan tram cam.

Thuéc choéng tram cam
1. MAOI (Monoamino oxydase inhibitor): MAOI cé dién (1952).
C6 4 loai dang dwoc dung phd bién & My hién nay la:

+ Seleqiline
+ Tranylcypromine (Parnate)
+ Phenelzine (Nardil)
+ Marplan

2. MAOIs m¢&i : Brofaromine (Consonar); moclobemide (Aurorix) la
loai thudc e ché c6 hdi phuc (reversible inhibitor) men
monoaminooxidase
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Norepinephrne, dopamine, Seretenin

2. Thuoc chong tram cam 3 vong (Tricyclic Antidepressant) (1957).
- ém diu, giai lo au: Amitriptiline, Elavil, Laroxyl, Triptizol...

- tac dung hoat hoa, kich thich manh: Melipramin, Imipramin,
Nortriptiline, Tofranil.

- trung gian (Anafranil) &rc ché tai hap thu chon loc serotonin, cau
tric hoa hoc lai giong CTC 3 vong .

3. Loai khéng 3 vong, khong IMAO.

- SSRI (Selective serotonin reuptake inhibitor)

- Mianserine (Athymil)

- Maprotiline (Ludiomil)

- Vilixazine (vivalan)

SSRI 13 loai thubc chbng trdm cam maéi (1984), bat dau st dung
réng réi trén thé gici.



Antidepressant Classes

* |Serotonin Selective Reuptake Inhibitors(SSRIs)
* Serotonin Norepinephrine Reuptake Inhibitors(SNRIs)

* Norepinephrine and Dopamine Reuptake
Inhibitors(NDRIs)

* Selective Norepinephrine Reuptake Inhibitors(NRIs)

* Alpha 2 Antagonists as serotonin and norepinephrine
Disinhibitors(SNDIs)

* Serotonin Antagonist/Reuptake Inhibitors(SARIs)

* Serotonin Partial Agonist Reuptake Inhibitor (SPARI)
* | Tricyclic Antidepressants(TCA)
* Monoamine Oxidase Inhibitors(MAOI)
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Dopamine Serotonin
Deficit Deficit

Parkinson-like . OCD-like

Symptoms \ Symptoms

- slow reaction time \\ - obsessive thoughts

- anergia Depression | - compulsive behaviors
(méat khodi cam) &

Anhedonia Craving / Impulsivity

- 'pleasure_ center” (sw thém muén) / - suicide/aggression
dysfunction /- susceptibility to
4 “cue triggers”

/l

- decreased synaptic DA - decreased synaptic 5-HT
- altered DA transporter function - decreased 5-HT cell activity
- postsynaptic receptor changes - decreased synaptic DA






Dopamine

Alertness
+Clarity -Ambiguity
+Working Memory -Puslvo

Norepinephrine

Attention Concentration

«Certainty -Doubt
+Determination -Obsession
+Recall Memory -Dimentia

Balanced
Mood

Endurance




Jopamine Norepinephrine
Cognitive Vigilant
Alertness Attention Concentration
Working Memory (Hypern)”™ Execution (Hesiative)*
Motivation (Compuisive)® Perseverance [(Obsessive)™
Clarity (Foggoy)~ Recall Memory (Doubtive)~

Appetite Intuition

/ “(Fatigued)
~NDistracted)
Serotonin iy

Sansory
Satisfaction
Learning llemoty (W)‘
Ploasm-u’dn (Amdous)ﬁ
Relam | (Restless)~




Dopamine Norepinef)l?wri?.e
choline

& Histamine & Acety

Cognition . Vigilance
(n-ag Alertness) Attention (Suning Concentration)

Work Memory Compuision” Transition Obsession”
Clarity Sedation”® Recall Memory Doubth
Perseverance HesHation~

Appetite Intuition

/ Deficis
Serotonin S

Mmpairmennt

& Glutamate Fatigue
Perception
Pleasure & Pain /nsensibility”
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NICOTINE &
NEUROTRANSMITTERS

» Nicotine imitates the action of ACh &
binds to ACh receptor. “

Like acetylcholine, nicotine leads to a burst of
receptor activity.

Nicotine activates cholinergic neurons in many

different regions throughout your brain
simultaneously.

This stimulation leads to:
- Increased release of glutamate.

- Stimulation of cholinergic neurons promotes the
release of dopamine. The production of dopamine
causes feelings of reward and pleasure.
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