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Cac tin hi¢u hoa hoc ¢ dong vat

> Khai quat vé cac hé thong diéu hoa & dong
vat

» (Cac tin hiéu hoa hoc va phuong thirc tac
dong cua chung

> Céc tuyén noi tiét chinh va hormone cua
chung

> Nio va su kiém tra hé théng noi tiét



- Khong dleu hoa hoat dong co thé

"'ZJ - San pham tiét thu’o’ng Xuyén
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- Dleu hoa hoat dong co’ thé
- Tiét khong thwong Xuyén
- San pham duy nhat: HORMON

ENDOCRINE
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*BON HINH THU’'C VAN HANH
- Tw tiét (Autocrine)
- Can tiét (Paracrine)
- M6 tiét (Tissue-crine)
- Than kinh tiét (Neuroendocrine)



Cac tin hi¢u hoa hoc va phuong thirc
tac dong cua chung



“_..1a nhirtng chat héa hoc do cac tuyén
noi tiet hay mo, té bao tong hop, tiét
vao mau hoic khdng, chiing déen te bao
dich & cac co quan khac nhau, nham
diéu hoa hay thay déi hoat déng sinh ly
khac nhau ciia mé va co thé sinh vat”



VAI TRO CUA HORMON

(Chirc nang hé ndi tiet)

I Pieu hoa, dam bao hoat déng sinh duc
% Pieu hoa chuyén hoa va tang trwéng

i Diéu hoa chu ky té bao

' a

I Pieu hoa co’ ché thich nghi va tién hoa

'
)y

¥ Két noi toan bo hoat déng cua co’ thé

¥ Tham gia diéu hoa co’ ché mién dich



DAC BIET - MQT SO VAI TRO
KHONG THE THAY THE

2 Tao nhip sinh hoc (circadian rhythm)

2 Kiém soat hoat dong tw duy, cam xuc

2 Kiém soat sw tiét cua dich tiéu hoa

2 Thay déi tap tinh sinh vat

2 Duy tri can bang ndéi méi mau va dich ké

e Glup co the dap rng cac trwong hop khan
cap (doi, khat, nhiém trung, chan thwong,

stress)



HINH THU’'C TRUYEN TiN HIEU CUA HORMON
o Khuéch tan xa
o Khuéch tan gan
o Khuéch tan qua synape
o Hé thong truyén tin th hai
(cAMP, Ca?*, Phospholipid...)

-Phu thudc ban chat hormon
-Phu thuoc te bao dich
-Phu thuéc cac chat tai
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BA TiNH CHAT QUYET DINH HOAT TiNH HORMON

Tinh khuéch dai (amplifying capacity)
tin hiéu théng tin ndi bao

HIEU QUA PDAP I'NG CUA MO PICH VA CO THE



PAC DIEM VE
NONG PO & THOI GIAN HOAT TINH

Nong do hoat tinh cia hormon
binh thworng rat thap
(micromol-picomol: 10 t&i 10-2mol/mil)

@

Thei gian hoat tinh (ban phan huy)
Twr vai giay: Adrenaline...
T&i vai gio: cac hormon steroid...



CO CHE FEEDBACK CUA HORMON
(Ludn luén diéu hoa ngworc)

A 10, thiéu linh, can g&i thém

Negative Feedback (am tlnh)
(Thwong xuyén)

X

TUYEN DiCH

-
e

TUYEN CHI HUY

A 16, tran danh khong theo ké hoach,
can bo sung thém si quan

Posmve Feedback (dwong tinh)
(Rat quan trong - khong thwwo'ng xuyén)

Ving dwéi doi va tuyén yén




OO CRAOS

- Gan 60 hormones da dwoc biét
- Nhieu hop chat khac c6 hoat tinh hormon

® THEO PHUONG THUC HOAT DONG
*Tac dong gian tiep
*Tac dong trwce tiep

©THEO BAN CHAT HOA HOC

*Steroid

*Dan xuat cta a.a

*Protein va p.peptid

*Lipid va dan xuat




TUYEN N®1 TIET

- C6 diéu hoa cua than kinh (TK-tiét)
- C6 cau truc giai phau chuyén biét

=Tuyén tan mac: cac tuyen ké cua tinh
’ ~ hoan va buong trirng...
“Tuyen tui: tuyen giap...

Tuyén lwoi: ’ ’
gom da s§ (tuy noi tiet, tuyen trén
than, tuyén yen, hoang the ...)
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HE THONG CAC CO QUAN NOI TIET

o~

1.Pineal (Tuyén tung)
2_.Hypothalamus
(Vung dwéi doi)
3.Pituitary (Tuyén yén)
4.Thyroid (Tuyén giap)

5.Parathyroid
(Tuyén can giap)

6.Thymus (Tuyén rc)

7.Adrenals
(Tuyén trén than)

8.Pancreas (Tuyén tuy)
9.Testes (Tinh hoan)
10.0vary (Buong trirng)



Cerebral

TUYEN TUNG
Pineal gland

Hinh qua théng
(1-3mm; 120mg)

Suprachiasmati A

, . |
Chira cac tb bs e;iﬁc
Pinealocyte chiasm
Pituitary

Hypothalamus\ |

* San pham cha yéu: melatonin

¥ va cac peptid khac
(ham Iwong giam den khi ngirng day thi)
Voi hoéa & tuoi 11-18



MELATONIN
(N-acetyl-Smethoxytryptamin)

H
CHj N CHj
Nhip sinh hoc [ J h
Biological rhythms N 7

« Diéu chinh hoat ddng tuyén giap
tuyéen sinh duc

» Anh hwéng dén dién nao do

« (Cat bo khoi u tuyéen tung — day thi sém
hoac tré déy thi gﬁa s®m c6 ham lwong
malatonin rat thap)



NHIP SINH HOC == CHU KY TIET HORMON

Chu ky gio: LH;GH;Testosteron...
Chu ky ngay: cac Cortisol;ACTH...
Theo thang: Progesteron,Estrogen...
Theo mua: Hor amin, sinh duc...

-
S SRRV 3 it

SU ROI LOAN

NHIP SINH HOC  CHU KY HORMON

BENH LY



PONG HO SINH HOC

Phat tin hiéu thoi gian
heo dwong than kinh
chu quan cé diéu chinh)

~ VONG MAC TUYEN TUNG 7
Tiep nhan nhip ngay dém|| Melatonin van hanh co’ thé

Roi loan nhjp ngay dém
Jet-Lag (bay qua nhiéu mui gio) MELATONIN
Cai thién chu ky thirc ngu cho SUSTAIN
ngwoi mu



VUNG DUOI1 BOI va TUYEN YEN
(hypothalamus and pituitary gland)

T/tung

Vung doi £

Vung '
dwéi doi




HYPOTHALAMUS -‘(

DIEU KHIEN HOAT
DONG CUA TUYEN YEN

Thong qua:

(Releasing Hor.)
(hor. giai phéng)
hoac kich thich

Stimulating hor.

GIFs>

(Inhibitgry factgr)
(nhan to wc cheé)



TUYEN YEN (Pituitary gland)

-Tr‘c‘)n n[\(), b<1cm, w‘<1g
-Nam gan va dwéi doi thi
-3 thuy (trwéc-sau-giira)

@ San xuat nhiéu loai hor.
@ Hor. cua tuyen dieu khlen
sw tiet hor. ciia cac tuyén
nodi tiét khac (tuyén trung gian)

Hoat dong cua tuyén yén do
trung tam than kinh dieu khién




Vai tro trung gian giai phéng hodc e ché
hoat dong cua cac tuyén nédi tiet khac

THAN KINH TRUNG UONG

TUYEN Hormon Cac tuyeén
YEN (giai phong noi tiet khac
or rc ché)
Hormone
Feed back

Cac co quan dich

Feed back



Hor. thuy trwdc c6 vai tré chinh kiém
soat chirc nang chuyéen hoa toan co’ the

TRH (Thyrotropin releasing hormon)
Diéu hoa giai phéng (va kich thich
tong hop) hor. tuyén giap TSH (Thyroid
stimulating hor.)

(TTH = Thyrotropin hormon)

GHIH (Growth hormon inhibitory hor.)
e ché cac mé giai phéng GH



CRH (Corticotrophin releasing hor.)

2 Téc doéng tuyén trén than giai phéng
ACTH (Adreno cortico tropic hor.)
la hor kich thich tong hop steroid
& voé tuyén trén than

« Lipotropin hor (LPH) - c6 hai dang
Con la tién chat cua: enkephalin,
endorphin, B-MSH va chat tao tri nh&



GnRH (Gonadotropin releasing hor.)

Kich thich giai phéng cac hor sinh duc
&

Nang trieng: FSH (Folicle stimulating hor-

phat trién nang trirng, két hop véi LH gay

rung trirng, kich thich qua trinh tao tinh)
, &

Thé vang: LH (Luteinizing hor.):

ICSH = Interstitial Cell stimulating H. gay

rung trirng, hoang thé héa, tong hop

progesteron, kich thich TB Leydig tao

testosteron



i PIH (Prolactin inhibitory hor.)
Uc ché mé tiét prolactin (tuyén vi)

WiPRH (Prolactin releasing hor.)
Giai phong sw tiet prolactin ciia mod
(LTH=Luteotropic H): kich thich tong hop
sira, duy tri thé vang, tap tinh giitr con

WHGHRH (Growth hormon releasing hor.)
Kich thich cac moé giai phéng GH
(Growth H-Somatotropin (STH)

Kich thich tang trwdng, dong héa,
phoéng thich Insulinlike growth factor 1



Thuy sau tuyén yén (tdng hop 3 hormones)

® Hor. chong bai niéu
ADH (Anti Diuretic hc
(Vasopressin)
Tang huyét ap,
Can bang nwéc

= S =5 S -/
e o A RN =
e o A = :
e — %’ & » :
R = ’ 8 :

-\ Posterior
A, lobe

% Oxytocin Hor. gay co ﬂ_ 3
co tron tr cung va = ‘
tuyen vu phong sira

i

(. J

Y

@ Melanocyte Stimulating Hor. (gom 3 dang: o, B, y)
Diéu tiét sac to




Bénh tuyén yén
rat da dang:

dai thao nhat,
bénh khéng 16
va to dau chi,

roi loan day thi...




TUYEN GIAP (Thyroid gland)

pb~100-300mm
W= 25-40¢g

v

San xuat
- Hormon T3
- Hormon T4
- Calcitonin.




@ Thyroxine: 93%
© Triiodothyronine: 7%

Céc Thyroxin dwoc tong hop
tir b6 Golgi cua té bao nho sw
chuyén hoa cac a.a Tyroxin

lod 1a thanh phan dac trwng quan trong
cua cac hor Thyroxin, iod dwo'c van
chuyén t&i tuyén giap va gan vao cac
Tyroxin (tai vi tri C3 va C4) nho peroxydase



TB can nang (tb C) tiét Calcitonin
Tac dung giam calci trong mau (va P)
Tang tai hap thu calci & xwong
(doi khang trwc tieép vei hor can giap)



Hormon tuyén giap dac biét quan trong

Tang cwéng chuyén hoa té bao
Tang cwong sao chép gen

Piéu hoa nhu cau vitamin

Hoat héa co’ ché than kinh

1.

2.

3.

4. Tang cwong hoat dong tim mach
S.

6. Diéu hoa cac hormon sinh duc
7.

Piéu héa hormon dwéng huyét
8. Tang cwong hoat tinh co co’
9. Tang cwong trirddng thanh xwong
10. Gay bién thai



Thiéu nang tuyén giap c6 than hinh lun

U'u nang: bénh nhan
TRAN THANH PHO,
ngwe®i cao nhat Viét nam

Tw 1,68m, 68kg, cao len hoon 2m nang 115kg va nay
dirng lai & 2,28m, giam nang con 96kg




#) Hormon tuyén giap (thyroxin)

Thyroxine T4 (3,5,3°,5’ tetralodothyronlne)

O OCHZCH—C—OH

Thyroxine T; (3,5,3’ triiodothyronine)

T3 c6 hoat tinh bang 4-7 lan T4
T4 la dang dw trir iod trong tuyéen giap
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Hai dang bwoéu co

Bwéu co do thiéu lo Bwéu c6 do cwdng giap



LOI MAT EXOPHTHALMOS (DO EXOPHTHALMOS -
PRODUCING SUBSTANCE) O BENH BASEDOW HAY
GRAVES DISEASE

U'U NANG TUYEN GIAP
DO LATS (LONG-ACTING
THYROID STIMULATORS)
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Hormon tuyén can giap

Parathyroid hormone (PTH- parathormone)

#& Tac dung cha yéu cua la lam ting calci
trong mau (théng qua huy dong Ca tw
xwong va than va hap thu ti ruét)
Ngwoc lai véi Calcitonin tir tuyén Giap

¥ (Khitiang nong do Ca sé dong thoi
giam phosphate trong dich ngoai bao)



TUYEN UC (thymus gland)

Cau thanh bé&i mod
lien két m& va soi
San pham la tap
hop cac hormones
peptid can thiét
cho sw phat trién
cac Lympho T-:

e Thymopoietin
« Thymosin




TUYEN TUY NOI TIET (Pancrea gland)

Tuy (& mia) nam sau
da day sat ,
thanh sau 06 bung

né'ng ~ 80g
trang nhat
hoac vang nhat

gom ba phan:
dau tuy, than tuy
va dudi tuy

(Trung binh tuy c6 thé tiét 0,8 lit/ ngay dich ngoai tiét)



INSULIN, GLUCAGON

Tac dung chinh
0 chuyén hoéa glucid

/A

glucose
(sugar)

insulin cell glucose does not
go into cell
(Thwong tac dung
dong théi cua
Insulin va glucose /-
Glucagon (sugor)
trong kiem soat insulin cell insulin resistance

dwdng huyét)



TUYEN TREN THAN (Adrenal glands)

2 tuyén trén than,
moi tuyén nang ~ 4g,
cwc trén cua hai than

Trén 24 hormones goi
chung I?g corcosteroid
(dan xuat tir cholesterol)




Ving vo cua tuyén trén than

¢ Cac te bao I&p cau san xuat
mineralcorticoid: aldosteron

¥ Nhirng té bao I&p bo tiét ra
glucocorticoid: cortisol

¢ Nhirng té bao I&p Iwéi viing bén trong
tiet ra mot lwong nhé androgen, la
hormon gi&i tinh nam c6 tac dung giong
Testosterone.



Vung tuy cua tuyén trén than
% Nam & phan trung tam, chiém 20%

% Cac te bao wa Crom & vuing ngoai bién
tiet vao mau cac catecholamine nhw:
* Adrenalin (Epinephrin): 50%
* Noradrenalin (Norepinephrin)

®Cac hormon nay tac dung kich thich
trwec tiep day than kinh nhw giao cam



* Tang chirc nang tim: nhip & strc co bép

¥ Dan co’ chia xwong, bang quang, phé quan

* Co co néi quan & da, gay gian mach mau

* Tang dod san sang cua tam than

* Tang phan giai glycogen, phéng thich m&

¥ Tang tiet glucagon, giam tiéet insulin

(Dap tra tinh hudng phai Fight or Flight -

chong tra hay bo chay)

Noradenalin (Norepinephrin): gay co tiéu dong mach
Phong thich mo



Thwra ACTH — thuwra cortisc
Yéu, teo co, chan tay nhé
do phan huy protein

Tai phan bo mé: mat tron,
bung phé¢, gu

Phu nir bi nam héa:

DY

mat kinh, nhiéu mun
(Gia lwong tinh, hinh the
giong dan ong, noi co, hoi da
nhiéu long ngwc; am vat
to ho'n binh thwong)




TUYEN TIET SINH DUC

«+ Tuyén tiét sinh duc & nam la tinh hoan
& niv 1a budng trirng va nhau thai
X7 Pay la nhirng tuyén pha
* Ngoai tiét (tao tinh tring va trirng)
e Noi tiet (san xuat hormon sinh duc)



Hormone buodng trirng
(estrogen va progesteron)

Estroge (estriol, estradiol, estron): cé anh
hwéng den co quan sinh san nir, cac
tuyén noéi tiet; hanh vi, thai do; phai tinh
thor phat cua ngwoi nir...

(dieu hoa sw chin muoi va hoan thién
chirc nang cac dac diem sinh duc phu)



HORMONES TINH HOAN

§ JHOM ANDROGEN

gom cac hormones chinh: Testoterone
ngoai ra co Dihydrotestoterone,
Androstenedion, Ethiocholanolone, Estradiol...

§ Vai tro: diéu hoa sw biét héa, chin muoi
vé cac chwrc nang, dac diem sinh duc phu.



NHAU THAI

Nhieu loai hormon steroid va protid
anh hwéng den thei ky mang thai:
“* Hormon tao sira ngudn géc nhau
hCL (human placetal lactogen )
“* Hormon gay ting dwong huyét hPL
. (human chorionic somatomammotropin)

- Estrogen
=¥ Progresteron (progestin)




Hé than kinh

Té bao than kinh: Neuron va synap

Xung than kinh va sy dan truyén

Su phat trién tién hoa cua hé than kinh

T6 chirc co sé cua hé than kinh & dong vat co
Xuong song

Cau tao va chirc niang phan xa clia tuy song
Cau tao va chirc niang ctia ndo nguoi

Heé than kinh thuc vAt.



Hé than kinh 14 co quan ¢6 nhiém vu:

- Piéu phoi tat ca hoat? dong cua co quan va moi1
trurong bén trong co the.

- Thuc hién su théng nhét gira co thé v4i méi
trueong bén ngoai.



Hé than kinh hoat dong nhu may vi tinh

Tiép nhan
cam giac




TB TK (neurone)

Nhan, dudi gai, soi truc, synapse (khép than kinh)

3 Dusi gai
: napse




30-100 ty neuron noi nhau
qua hon 500.000 ty synap

Nhanh i truc tong chiéu dai 100.000 km

(dendrites) (axon hillock)
Nut (Node of Ranvier)

' - A
Q» = -—:-—:-n =

/1 Truc bén (collateral)
A Thantb %
]
Nhin (cell body)

% .e’ 2
(nucleus) Truc (axon)
Bao myelin

y -
(Dai 5-130um) (myelin sheath) ;‘%
NEu R nN Cac dau nut cudi (cuc)
(terminal buttons)

(Synap trwérc)
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[ 7, Synap sau Y/
)

- - _.(

Ty thé =% ‘/’ y )

Golgi & ? | ;lz

Hach nhan —=r=t PR
Nhan - )

Thé Nissl~&=— = =%
> /

-

4
> Nhanh tb

-

Lipofuscin “‘

“Than tb

Péi (cwc)

Nhiéu ty thé va Golgi truc

Truc tb

Bao myelin
Eo Ranvier

Tb Schwann
(mang leurilemma)



BA LOAI AXON (SOI TRUC CUA NEURON)

Myelln S.

Nucleus of
Schwann cell

Schwann C.

Axon %

@,

(C)\/

(a) Soi c6 myelin, (b) S¢i khéng myeliin, (c) Sei tran




Loi thé ctia day TK cé myelin
— trong viéc truyén xung

%@ _ s (saltare "dé nhay“)

Semipermeable
membrane

— vai-vai chucm/s

Myelin sheath
@ 1 Active area @ I Active area |

o+
o)+
+ | RIS +
oo+
o)+
+oaf+

RA|
YA A

Propagation of activation Propagation of activation



CAC DANG NEURONS

{a) Multipolar {b) Motor {c) Sensory
interncurons neuron neuron
Dendrite Dendrite

N

Receptor
cell

Peripheral

Axon Cell branch

hillock
Axon \l/

Node of
Ranvier

Cell
body

(1192 z309)

Tb thap (Pyramidal cell)

\L‘—Axon — AXOn \l, |

. r\‘-< \l/ | ::‘Ve‘:"': Central

. Neuron-muscle Branch
synapse
Ve 1 %
/A
Axon Axon
terminals Muscle terminals
Khéng bao myelin Co6 bao myelin

(da cuwc) (da cwc) (don cuc)



¥ Neuron cam giac (Sensory neuron) hwéng tam
# Neuron van dong (Motor neuron) ly tam
» Neuron trung gian (Inter neuron):

& X ly: cac thong tin hai chiéu

# Lién két: tao chubi lién tuc (thwdng

noi cac tb tk vd-vd, cg-cg va vd-cg)
# Diéu hoa: truyen tin hiéu t&i tb khac
(hwwéng tam va ly tam)

.Tao cac lién két tam th&i (tri nh)
Tong hop cac proteln chuyén biét cho
hoat dong TK cap cao, phan xa c6 diéu kién




“KHOP” TK

(Vi tri khe chirc nang)
N , SYNAPSE
Pau mut neuron co
sw chuyén héa dac
biét tao ra cac synap

Tin hiéu dwoc truyén
qua tw tb tk den tb tk khac
Hoac téi tb hiéu rng khac

Synap hoat déng nhw céng tac dong mé
va la may loc cac dwdng truyén théng tin




Khe synap
200-500A°  vung d6i sau

+——/ Kénh Na

Kénh Ca

Bong chwra
chat truyéen TK

Trwdc synap

énh thu hoi | 2 ~hA
RERRLILIINO! Thu thé chét
truyén TK

-

TS .,
Vung déi trwéc

Mang synap (trwéc - sau)

CAU TRUC SYNAP



PHAN LOAI
(theo vi tri tiep xuc hay cach truyén tin hiéu)
Vi tri tiép xuc

= Synap nhanh - s¢i truc
(axodendritic synapse)
== Synap truc - than
(axosomatic synapse)
Synap truc - truc
(axoaxonic synapse)
= Synap nhanh - nhanh
(dendrodendritic synapse)



Phan loai theo cach thirc truyén tin hiéu

Synap hoéa hoc (chemical synapse)
Synap dién (electrical synapse)
Synap hén hop (mixture synapse)

Presynaptic Connexins
Connexon

e (4 2y

AN )

T

LT
> — >
A= — —~Ca
- T\ (AN~
i X T A,

T )

P

N\ S r 2
I:= ‘ 3 - T3.5nm 2o}m

Postsynaptic neuron / Channel formed
Postsynaptic by pores in
membrane each membrane

(a) An electrical synapse (b) Gap junctions

Synap dién: Khe hep - c6 kénh ion noi



Xung than kinh va sy dan truyén



- Tan s6 xung dong ty lé
thuan véi cwong doé kich thich

- Bién d6 cta xung khéng doi
- Xung thwdng yéu hon & Tb sau

/Neuron

_~Trén mang Tb “~Tb khac

DAN TRUYEN

\Qua synap > Neuron-neuron

 Neuron-Tb khac

(Tww1 Tb khac vao neuron ?)
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Vi tri nhan kich thich ]
(hoac nhan xung tw tb khac chuyen téi)

§
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Kt K+ >
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_ Thoi gian giadi phong 577 - %2 e
chat dan truyen 1mili gidy 3% ;== om
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SYNAP: ACETYLCHOLINE (Ach)
CHAT DAN TRUYEN PHO BIEN

Mang trwéc
o Thu thé Ach
G -
V-snares Tuisynap o
Y N A Mang sau
Calcmm P "'22»; Mgz+ Khe synap

sensor 3‘ %ﬁfg “"Sensor
%2 Kénh -Co6 300 bong/1synap
"2~ Ach -M6bt bong chira 104 pt Ach
/f TT - Men thuy phén Ach-esterase

hwong
hoa dong 0 CHs
CH3—C—O—CH2—CH2—I?I‘—CH3 + CoA—SH
cH;  (Ach)
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CO’ CHE GIAI PHONG NEUROTRANSMITTER

. - Plasma membrane

e
\Receptor -

v bound to receptor

»

@Action potentials arrive at axon terminal

Voltage-gated Ca?* channels open

Ca? enters the cell

Ca? signals to vesicles

Docked vesicles release
neurotransmitter by exocytosis

Neurotransmitter diffuses across the
synaptic cleft and binds to receptor

<S> Vesicles move to the membrane

of postsynaptic cell



HAI NHOM TT DPIEN HINH

(A) Ligand-gated ion channels (B) G-protein~oupled receptors

B Neurotransmuitter |

lons flow G-protein is ﬂ G-protein subunits or Kns
across membrane activated intracellular messengers
modulate 1on channels




CAC YEU TO ANH HUONG

TRUOC SYNAP

.Ca?*lam tai dé v& > Hwng phan
.Mg#* Lam tai khé v& - Uc ché
.Déc chat va thuoc

KHE SYNAP
U dong Ach
DPoc chat va thuoc CAC HIEN TUONG
SAU SYNAP : I(\:Ilhém synap
- Moi synapp
gﬁﬁecplf;’[ va thudc - Can chat dan truyén




all roads lead to Rome

{
PONG VA MQ...KENH ION

o Neurotransmitter = Na*

%32 o o Axonal terminal of

°°° : presynapﬂc neuron Receptor

Postsynaptic
membrane

lon channel open

Synaptic
vesicles containing
neurotransmitter
molecules

Part of degraded _Q B e
neurotransmitter D J/, :

lon channel closed
lon channel (open)

Cepynght ® 2004 Pearson Education, Inc,, publighing as Benjamin Cunmings.
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To chirc clia hé than kinh

 Phan chia theo gidi phau:
— Than kinh trung wong: n3o va tiy song
— Than kinh ngoai bién: 12 d6i day than kinh so va
32 do6i day than kinh tay
* Phan chia theo chirc nang:
— Than kinh ddng vat
— Than kinh thyc vat




Hé than kinh trung uvong

* N3o va tuy song




N3o gdbm 2 ban cau ndo

Ban cau n3o trai va
phai

Corpus Callosum : noi
2 ban ciu ndo

Nao trai : lién quan
dén ngdn ngir

N3do phai: toan hoc va
am nhac




MOi ban cau chia thanh 4 thuy

Thay dinh (Parietal)

Thuy cham (Occipital)

uy thai duong(Temporal)
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% La nhém chat tién than caa
noradrenalin & adrenalin

% C6 nhiéu thu thé

* e ché sw tiet kich duc to tir tuyén yén

*Bénh Parkinson (bénh liét rung) do té
bao san xuat dopamin trong nao chét



Mohammad Ali run ray
vi bénh liét rung
Parkinson khi mang
duoc chay de thap
ngon ltra Thé Van Hoi
mua he Alanta 1996,
tay trai bi liéet nang,
tay phai cam duoc




Parkinson's Disease Animation.flv

Deep brain stimulation (DBS) model - Google
Search.flv



Parasympathetic

)
P arasymparhetc
\ gongloe

--------- - . — wg-. Ve
X - : fcrameal nerve X

Syrraasttwmic chues

@ 2002 Pearson Education Inc., publishing as Benjamin Cummings




- Cldén C8, diéu khién nhiing tin
hiéu dén co, cac canh tay va ban
tay. n
- T1 dén TI12 truyén tiép cac tin I
hiéu t6i than trén va mot sO phan : LS -
cua cac canh tay.
- L1 dén L5 diéu khién cac tin hiéu .
duoc g to1 hong va chan.

:' . - \arlab
- S1 dén S5 di€u khién cac tin hiéu
duoc gui tdi hang, cdc ngdn chan . Gaudo

va mot sO phan cua chan. (I |
- Cuo1 cung la phan xuwong cut CO

55
Coccygeal nerve ——¢,;

2002 Pearson Education Inc., publishing as Benjamin Cummings



Kénh trung
tam (chura
dich ndo-tay
va chat dinh
duéng cho té
bao

Mang mém

Mang nhén

| Mang cing

Chat xam

Cau truc cua tuy song

Ré than kinh
cam giac

Ré than kinh van
dong




Ton thuong tiiy song

(paraplegia)

C4 injury (tetraplegia) ~ 78
C6 injury g2 — Cervical
(tetraplegia)
Al —Thoracic



Piéu gi xay ra khi tity song bi ton thuwong?

Dut gay, dap nat cac >
bd so1 TK

Spinal Cord

Fractured
Vertebral Bod

Mat churc nang van dong va
cam giac

Suy yéu cac hé co
quan:

- Tim mach

- Rudt

- Bang quang

- He¢ sinh duc

Tri€u chimg man tinh
- Lo loét
- Tram cam (Cairns et al., 1996)




Hé than kinh
thwe vat

Hé giao cam va phd giao cam

Pho giao cam Giao cam

Tuyén 1€ Pon ach canh

(;)ng/t.ﬁ'\w,

Tuyén 18

Tuyén dudi ham
Tuyén dudi lu

ach dugi ha
Tuyén mang tai W y Tim
: ach co

Tim cr Phdi

Céc tuyén nudc bot

T2 Da day

~
pr
»
1

Hach

= tag Tuy

7+ udt non
Da dé_y T8~

Phéi

T": Gan

Tuy T

Hach Tuyén thugng than
ac treo

Rudt n T
L2
B Hach o
L4
It

Gébc
ey dai trang

ha vi Dai trang

Gan

bai trang ~ \
82 | Chudi hach g /) Bang quang
Bang quang 53/ giao cam
Than kinh t=f ~&anh song ,
, tang 85 Tuyén sinh duc
Tuyén sinh duc Y



e Chat truyén dat than kinh:
— Acetylcholin

— Noradrenalin



Hé cholinergic Hé adrenergic

« Soi bai tiét acetylcholin * Soi bai tiét noradrenalin
— Soitién hach giao cam va pho — Soi hau hach giao cam.
giao cam. — Tuy thwong than

— Soi hau hach pho giao cam.

— Soi hau hach giao cam dén
chi phéi cho tuyén mé hoi, co
duwng l16ng, mot s6 mach mau.



Hé cholinergic

* Acetylcholin
— Tong hop:

Acetylcholin tranferase
Acetyl-CoA+Cholin —>  Acetylcholin

— Thoi gian tac dung vai giay.

— Phan hly:
Cholinesterase
Acetylcholin  ——  Acetat + cholin

Hé adrenergic

e Noradrenalin
— Tong hop:

Tyrosin—=DOPA—D opamin—Noradrenalin
Tay thugng than: 80% adrenalin

— Thoi gian tac dung vai giay
— Bat hoat:
e Tainhap cuc tan cung
e Khuéch tan vao dich k&.
* Bj enzym phan giai



Tac dung cua hé than kinh thuc vat

* Piéu hoa hoat dong cuia cac tang

* Nhin chung giao cam lam tang, pho giao cam
lam giam hoat dong trir hé tiéu hoda



Diéu hoa hoat dong

e Nhiéu vung ctia hanh n3o, cdu ndo, trung ndo co tac
dung diéu hoa hé than kinh thuc vat nhu: trung tam
van mach, hd hap nam & hanh nio.

* \ung hypothalamus va vo ndo cling c6 anh hwong
lén hau hét cac trung tdm diéu hoa than kinh thuc
vat & phan dudi trung ndo.



The end



