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Chuong 7. HE THAN KINH

1. T chirc va tién hoa cda hé than kinh
a. T6 chirc cla té bao than kinh
b. Tién héa cta hé than kinh
2. Xung than kinh va sy dan truyén xung
3. Cac con dwdng than kinh
a. Hé than kinh tw déng

b. Cac con duwéng than kinh dinh dwéng: cung phan xa
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J Ling nghe trong béng toi

=% Trong man dém, mot con cu (Asio otus) cé thé bat mét con chuét
bang cach dinh hwéng dwa vao nhirng dm thanh do con chuét gay

ra khi né di chuyén. Sw phan tich chinh xac nhitng am thanh han
ché cho thay ning Iwc kinh ngac cta bo nao

07/02/2017 8:53 SA
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1. T6 chilrc va tién hoa
cda hé than kinh

o

@h Sw tien hoa ctia hé than kinh

Pong vat don bao chwa cé hé than kinh,
co thé lién hé véi bén ngoai théng qua
dich ndéi bao.

Trong qua trinh tién héa cua hé than kinh
c6 thé chia lam 4 giai doan chinh

1. Cau tao mang lwé&i

2. Cau tao dang chudi hay hach

3. Cau tao dang 6ng

4. Dang cau tao c6 bé nao hoan chinh
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@ Sy tién hoa cua hé than kinh
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il Cau tao mang lw&i

Cau tao mang lwéi c6 & nhwng doéng vat bac
thap, vi du thay tirc (Hydra), sira (Medusa)

Hé than kinh do cac té bao than kinh nam rai
rac khap co thé, phat nhanh téa ra moi hwéng
va noi v&i nhau thanh mang lwéi.

(0 kleu cau tao nay, khi co’ thé bj kich thich tai
mot diém, xung dong than kinh sé lan téa khap
than.

O dong vat bac cao nhw ngwow cau tao cua
cac dam r0| than kinh & ngoai bién la sw phan
anh cta cau tao nguyén thuy nay
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Cau tao dang chudi hay hach

Cau tao dang chudi nhw & giun tron (Annelida), than dét
(Arthropoda).

Cac té bao than kinh tap hop lai thanh cac hach than
kinh, cac nhanh tw cac hach phat ra da cé dlnh hwomg
co dlnh hon. ng véi cau tao dét caa co thé&, méi dot co
mot hach tao thanh chuéi nam doc co thé.

(o kleu cau tao nay xung than kinh khéng lan téa khap co
thé ma khu tru tai ttrng phan nhéat dinh.

Thwong cac hach dau phat trién hon va cac hach nay sé
la tién dé cho sy hinh thanh nio bd vé sau

07/02/2017 8:53 SA 9 Nguyén Hiru Tri e

Cau tao dang ong

Kiéu nay xuat hién & nhirng dong vat cé6 day séng nhw
ca lwong tiem (Amphioxus) né lién quan den hé van
dong co - xwong.

O nhirng dong vat bac cao va con ngwi, 6ng than kinh
hoan thién thanh tiy song lwng (& phan than cua dong
vat), dwoc bao vé trong cot xwong song va phat ra cac
day than kinh chui qua c6t song de ra ngoai diéu khiéen
co the.

Chirc nang van déng bang co van ciing hoan thién.
Phia dau éng than kinh da xuat hién mam méng cta niao
bo, thwdng dwoc goi la cac bong nao trwéc, bong nao
gitba va bong nao sau.

Cho dén I&p bo sat cau tao cua nao ciing con don gian,
chwa hoan chinh.
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@ Dang c4u tao cé bd ndo hoan chinh

Dang nay cha yéu ¢ chim (Aves) va thu
(Mammalia), sw phat trién ctia nao bo lién quan
mat thiét vé&i sw hoan thién cau tric, chirc ning
cua cac co quan cam giac & dong vat.

Lic dau bong nao trwéc phat trién hon ca, lién
quan den chirc nang thinh_giac va thang bang
cua doi song dwéi nwéc, dan dan ndo sau phan
héa thanh hanh tay va tieu nao.

Hanh tay la trung khu cua mét loat cac chirc
nang co ban cua hoat déng song (chirc nang
thwe vat) nhw hé hap, tuan hoan, tiéu hoéa..
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@ Sy tién hoa cua hé than kinh
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{e) Opossum {f) Bobcat
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{g) Macaque (h) Chimpanzee @) Human
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Sw tang thé tich hop so

4-3 MILLION YEARS AGO 24-15MILLION YEARS AGO  200,000-30,000 YEARS AGO 200,000 YEARS AGO-PRESENT

Australopithecus afarensis | Homo habilis Homo neanderthalensis Homo sapiens

Australopithecus afarensis | Homo habilis had a brain Homo neanderthalensis’ brain | Modern Homo sapiens have a
had a brain volume of volume of about 700 cm?. volume may have reached brain volume average of about

430 cmp. 1500 cmy. 1300 ems.

07/02/2017 8:53 SA 14 Nguyén Hiru Tri e




@h C4u tao b nio hoan chinh

Optic
tectum Thalamus Cerebrum
Olfactory
Cerebellum bulb
- =
f_ ‘ il
\Optic
Medulla oblongata Pituitary Hypothalamus chiasma

I I I |
| |

Hindbrain Midbrain Forebrain
(Rhombencephalon) (Mesencephalon) (Prosencephalon)
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@ Dang c4u tao c6 bd ndo hoan chinh

Khi d&i song chuyén dan lén can, cac co quan thu
cam dwoc hoan thién thém.

Nao trwéc dwore phat trien thanh nao khiru, nao trung
gian va dai nao (hay nao tan). Nao khiru c6 mét Iép
chat xam phu Ién, vé sau khi dai ndo phat trien nao
khiru cung vé&i I&p chat xam cudn vao trong, goi la vé
nao cii (paleocortex).

Cac trung khu trong bd nao ciing dan dan dwoc hoan
chinh, nao thinh giac luc dau & bong nao sau roi tiep
tuc phat trien ca & bong nao trwéc va gitra. Nao thi
giac thi phat trien tir bong nao gitra va tiep tuc ca &
néao trwéec.

Nao tan dwoc bao phu mét I&p chat xam méi va phat
trien thanh dai ndo va voé ndao méi (neocortex)
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@ Sy phat trién cia ndo ngwd
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L Hé than kinh

Hé than kinh cta déng vat cé xwong sbng phat
trién tw 1a phoi ngoai.

Hé than kinh (nervous system) clia ngudi la hé co
quan phurc tap nhét clia co thé, dwoc tao nén mét
mang lwéi cac bao than kinh goi la neuron va rét
nhiéu té bao than kinh dém.

Hé than kinh cla nguwdi chira hon 1011 (100 ty)té
bao neuron than kinh. Trung binh méi neuron c6
khoang 1000 diém tiép xuc véi cac neuron khac,
tao nén mét hé théng lién lac phire tap.
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@ Dang c4u tao cé bd ndo hoan chinh

Dang nay cha yéu ¢ chim (Aves) va thu
(Mammalia), sw phat trién ctia nao bo lién quan
mat thiét vé&i sw hoan thién cau tric, chirc ning
clia cac co’ quan cam giac & déng vat.

Lic dau bong nao trwéc phat trién hon ca, lién
quan den chirc nang thinh_giac va thang bang
cua doi song dwéi nwéc, dan dan ndo sau phan
héa thanh hanh tay va tieu nao.

Hanh tay la trung khu cua mét loat cac chirc
nang co ban cua hoat déng song (chirc nang
thwe vat) nhw hé hap, tuan hoan, tiéu hoéa..
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‘@‘ Cau truc hé than kmh

Hé thén kinh

Cau tao dai cwong cua hé than o

kinh géom hai bé phan chinh: f 2
*B6 phan than kinh trung wong (CNS)
B phan than kinh ngoai bién (PNS)

He thén kinh’{f | §
ngoai bién |




Hg thén kinh
trung vong
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Heé than kinh trung vong
(Nao va tay song)

X Iy
([:D théng tin

Théng tin Nhiém vu
cam gidc van dong
trong phén trong phén
huéng tam ly tam =
Hé than kinh

ngoai bién

He than kinh
dinh dudng

Hé than Kinh te dong

—
Hé than kinh Hé than kinh
pho giao cam giao cam
Thu the cam Thu thé cam giac
gidc dac biét dinh dudng kidm N/
(cung cap cam soat co' van
giac vé mui, vi, khop, bé mét da A —
é_m lha\_m naanh) oung cép vi tri cuia) Co van
S§ang, can bang xic giae, ap luc, \=q Cotim =/
dau, nhiét da)
Tuyén
Thu thé cam gide néi tang (kiém
S04t CAC CO' quan bén trong,
bao gbm cac hé tuln hoan, hd
hap, tiéu héa, bai tiét, va sinh duc
THU QUAN TAC QUAN
21 Nguyén Hiru Tri e

@ BO phan than kinh trung wong

=

Central Nervous System

Hé than kinh trung wong géom 6 cau truc chinh
1.Tay séng (spinal cord)
2. Hanh tay va cau Varol
3. Tiéu nao (cerebellum)
4. Nao giira va cudng nao
5. Nao trung gian
6. Dai nao va voé nao

B6 phan CNS dwoc hop so va cdt séng bao vé

07/02/2017 8:53 SA
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White matter-

Ventral root

3 -

Dorsal root 4§ P Dorsal root
TR ganglion

Tay séng (medulla spinal) 1a phan than kinh trung wong nam trong cét séng, c6 dang
hinh try, hoi dep trwécc — sau.

Cét ngang mot dét tiy sdng, thdy ré cau tric dng tiy nhw sau: & chinh giira 12 16 trung
tam (central canal), mét khoi chat xam (grey matter) cé 4 sirng, 2 sirng trwéc (anterior
horn), 2 sirng sau (posterior horn), bao boc xung quanh la chét trang (white matter),
phia trwéc bung cé khe rong.

Chét trdng ndm & ngoai, chat xam & bén trong tao nén chir H.
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@ Chéat xam

Sirng sau

R&nh trung tam

3

Trung tdm cuta chir H 1a chat xam: né chira than té
bao, nhanh va soi truc khéng c6é bao myelin.
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@ Cau trac tay song

4

O méi dét, tir hai sirng e

trwéc va sau, phat ra hai N e e

re trwéc va sau. / e ;;’;"“T\ e =i N
/| white—| grayhom S _'—‘:“::J . N

Sau khi ra khéi tay, & | £ \ I

maoi phia, ré trwéc va ré v 4 \; /

sau nhap lai thanh day \4\@“‘”,. \

than kinh tay. ok

Gan noi 2 ré nhap lai, trén ré sau, phinh ra thanh hach gai
(trtr cap c6 1 1a khong cé). Sau khi hinh thanh trong cét
sbng, cac day than kinh tay chui ra ngoai qua cac 16 gian
dét séng twong rng.

Ventral root

07/02/2017 8:53 SA 25 Nguyén Hiru Tri 9

=  Than kinh tdy song:
31 cap

Ganglion of
sympathetic

C6 31 doi day than kinh tay séng' trng vé&i 31
dét séng (cd - 8, ngwec — 12, that lwng — 5,
cung - 5, cut —1).
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Tuy song

— .

Ré trudc (Van dong) Ré sau (Cam giac)
\ /
Than kinh tuy s6ng

(DPay 1a nai phan van dong va cadm gidc tron 1an)

4/N

Nhanh lung || Nhanh bung || Nhanh thong day TK

(tron 1an) (tron 13n) (Canh tréng + Canh xam)

N |

Pam r6i than kinh  Hach than kinh giao cam
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Dorsal root ganglion

Dorsal root i
Somatic
motor

Visceral motor

Ventral ramus |

Gray ramus
(Dos!ganguonlc)

Rami communicantes
White ramus
(preganglionic)

Visceral motor

Sympathetic commands

ganglion

Sympathetic
nerve

Chéat xam cua tay séng gém nhirng té bao than kinh tap
hop lai thanh cac nhan xam la nhirng trung khu than
kinh. Cac nhan xam thu’o’ng twong trng v&i cau tao phan
dét cua tay, thwe hién cac phan xa don gian chi gom 3
neuron. Cac neuron & tuy song c6 kich thwéc kha to va
thudc loai neuron da cwec.
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Dan truyén van dong di xudng

Tay séng dan truyén van dong theo 2 dwong:

Dwong thap: 1/10 cac sei di thang xudng tiy song rdi bat chéo &
tay song (b6 thap thang). 9/10 cac soi bat chéo & hanh tay roi méi di
xuong tuy song (b6 thap chéo)

Xuét phat tir vé ndo vung tran (héi tran Ién), sau dé di xubéng tay
sbng roi theo ré trwéc dén chi phéi van déong chia dong cho cé, than
va tt chi. Mot dac diém quan trong ctia dwong thap la bat chéo:
dwong thap xuat phat tir vo ndo bén nay sé chi phéi van dong cho
nira than bén kia..

Puwong ngoai thap: Xuat phat tir cac nhan van déng dwéi vé (nhan
tién dinh, nhan dé, ci nio sinh tw...), sau dé di xuéng tuy séng réi
theo ré trwéc dén chi phéi cac van dong tw dong (trwong lue co,
phan xa thing bang, phéi hop dong tac...).Vi du: Pong tac tay danh
dér]g xa khi bwéc di la van déng tw dong do dwéng ngoai thap chi
phoi.
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gsn Dan truyén cam giac di lén

=
Puong nay dan truyén cac loai cdm giac tlr cac bd phan nhan cam
ngoai vi sau dé theo tdy séng di 1én ndo. Gdm cé cac dwdng sau:
Pudng cdm gidc sau co y thirc: xuat phat tv cac bd phan nhan cam &
gan, co, khép (thoi co, thé Golgi), theo ré sau di vao tly séng roéi theo 2
bé Goll (b6 tuy sbng-ddi thi trong) va Burdach (b6 tuy sbng-ddi thi
ngoai) di lén vé ndo, cho vé ndo cadm giac vé ap luc, trong lwong, vi tri
khéng gian va tinh trang hoat déng cla cac bd phan trong co thé dé vé
ndo cé thé diéu hoa chinh xac cac déng tac chd déong ma khéng can
nhin bang mét.

Pudng cam giac sau khoéng cé y thirc: xuét phat tlr cac bd phan nhan
cam & gan, co, khdp (twong tw dwérng cdm giac sau co y thire), theo ré
sau di vao tly séng roi theo 2 bé Gowers (b6 tuy sbng-tiéu ndo chéo
hay tuy sbng tiéu ndo trwdc) va Flechsig (b6 tuy séng-tiéu ndo thang
hay tuy séng tiéu nao sau) di I&n tiéu ndo, cho tiéu ndo cam giac vé
trvong lwc co dé tiéu nao tham gia diéu hoa cac dong tac tw déng
thdng qua dwdng ngoai thap.
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@@ Dan truyén cam giac di Ién

Pwong dan truyén xdc giac: xuat phat tir cac bé phan
nhan cam xuc giac trén da va niém mac (tiéu thé Meissner
va tiéu thé Pacini) réi theo ré sau vao tiy sdng, sau doé di
Ién doi thi va tan cung & vé ndo ddi bén. Puwdng nay dan
truyén cam giac xuc giac thd so, con goi la bo tuy - doi thi
trwéc hay bé Dejerin trwéc. CoOn cam giac xuc giac tinh té
dworc dan truyén theo 2 bé Goll va Burdach.

Duwong dan truyén cam giac néng lanh va cam giac dau :
xuat phat tir cac bd phan nhan cam néng lanh trén da
(tiéu thé Ruffini va tiéu thé Krause) va cac bé phan nhan
cam dau & ngoai vi roi theo ré sau vao tiy sdng, sau dé di
Ién doi thj va tan cung & vé nao ddi bén, con goi la bé tuy
- d6i thi sau hay bé Dejerin sau. &

o
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&1 Chirc nang cla trung tdm phan xa
Chét xam cua tdy séng la trung tam ctia mét sb phan xa
Phan xa trevong lwc co: khi binh thuwdng thi sé gitr mét mirc
cang nhat dinh.

Phan xa gan-co: xuét hién khi kich thich vao dau duéi
xwong banh ché, gan Ashin, dau khay tay...cac phan xa
nay déu co trung khu & tdy song.

Phan xa da: xuat hién khi cé kich thich co’ hoc tac dung vao
vung da bung, ngwc, biu...

Phan xa thyc vat: co nhirng phan xa khéng co trung khu ro
rét nhw phan xa tiét mo hoi, co co dwng 16ng, van mach. Co
nhwng phan xa thyc vat co trung khu rd rét nhw phan xa
hau mon (dai tlen) & doan cung 3, phan xa bang quang (tiéu
tién) & doan cung 3-5, phan xa cwong sinh duc (doan that
lwng — cung).
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~

= Cau tric bd nao

Cerebrum
Gom 5 phén Forebrain {Thalamus \
Hypothalamus
1. Dai nao (Cerebrum)
2. Nao trung gian (Diencephalon) =
(Thalamus va hypothalamus)

Cerebral
cortex

3. Nao giira (Mesencephalon) Pituitary gland f

4. Tiéu ndo (Cerebellum) Midbrain %
Pons -

5. Hanh tay (Medulla oblongata) Hindbrain ¢ Medula =
oblongata Spinal cord
Cerebellum

e
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@ Pai ndo (Cerebrum)

Pai ndo la phan I&n nhét,
phat trién tlr bong no trwdc
va 1a phan phat trién cudi
cung cla qua trinh tién hoa,
vi vay, déng vat cang tién
hoa thi dai ndo cang Ion.

Dai n3o bao phu 1én toan bd cac phan khac cla
ndo bd. Pai ndo gdbm hai ban cau dwoc ndi voi
nhau bang thé chai. Bao phu I&n mat cha hai ban
cau nao la lop vo ndo moi
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@ S phan vung chirc phan

V@ nao phat trien manh trong qua trinh tién hoa.
Pén ngudi, dién tich bé mat dai ndo dat 0,22m2.
Do dién tich tang manh, chung cudn lai thanh cac
nép nhan, dong vat cang phat trién cao s6 nép
nhan cang tang lén va hinh thanh nén cac ranh.
Co hai ranh lon nhat la:

Ranh dinh hay Rolando chay tir dinh xudng phia
duwdi , hoi chéch vé phia trwéce.

Ranh thai dwong hay Sylvius chay twr phia thai
dwong, chéch |én phia sau.
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@i Ban cau dai ndo

M(T)j ban cau dai ndo dwoc chia lam bén thuy Ién

a:

Thuy thai dwong (Temporal): thinh giac, khiru
giac, ngén ngir

Thuy tran (Frontal): Van déng, téc doé (théng
thwong la thuy trai), nhan cach

Thuy dinh (Parietal): Cam giac (ngoai trir khiru
giac), ngén ngir

Thuy cham (Occipital): thi giac

Méi thuy lai dwore chia thanh nhiéu hoi
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H6i trwéc Rolandos
(Thuy tran) cha

Ranh Rolando
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*_|Rénh thai duwong

0" Fundamentals of Anatomy & Physiology, Te Copyright ® 2006 Pearson Education, Inc., Tu Tri
by Frederic H. Martini, Ph.D. f as Benjamin Cummi




Ranh doc

Ranh ngang
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@) Chirc nang chung cua vé nao va dai nao

Pai ndo va vé ndo chiém khoi lwong chu yéu
cda hé than kinh, tap trung phan 1&n té bao
than kinh c6 trong co thé (90% neuron).

N6 dong vai tro la co quan chi huy cao nhat
cla co the diéu hoa va phdi hop cac hoat
dong song cta co thé, I1am cho co thé luén
la mét khdi toan ven, thdng nhéat va théng
nhat voi moi trwdong. Chlnh vi vay dong vat
o, thang tién hoa cao kha nang thich nghi voi
méi trwdng séng tét hon.
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CAu truc:

« Thalamus (Péi thi)
 Hypothalamus (Dwé&i doi)
« Epithalamus (Trén do6i)
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PG KO

P . .

= Nao gilra (Mesencephalon)
Nio giira dwoc phat trién tir bong nao
gitra, la phan it dwoc bién doi nhat trong
sw hinh thanh bé nao.

N3o giira gom ba phan chu yéu la:

1. Tam nido gilra & mat lwng hay con goi la cii
nao sinh tw)

2. Thé chat xam trung tam

3. Cuéng nao
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i Tiéu ndo
(Cerebellum)

Tiéu ndo dwoc phat trién tir thanh Iwng cua bong nio sau, la co
quan diéu hoa chirc ning giir thing bing va phéi hop van dong
quan trong cla co thé, déng thei 1a mét trung khu than kinh
thwe vat cao cép.

Chirc nang

Kiém soat va diéu hoa cac van dong khong tuy y nhw trvong luc co,
sy phdi hop dong tac va duy tri tw thé, gitr thang bdng cho co thé
trong khéng gian.

Kiém soat va diéu hoa cac van dong tuy v.

Tham gia chirc nang cla than kinh thyc vat
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@h Hanh tay va ciu Varol
=

Hanh tay 1a phan ndi tiép clia o ;
tay sdng, nam trong hop so (tu’{ R
=

16 chdm ndi v&i dbét sbng cd 1), %
c6 chiéu dai khoang 2,5 cm. ’
Tinh chat phan dét nhw tay séng khéng con
nira, & day c6 cac trung khu than kinh riéng
biét d6 la cac nhan chat xam. Phia dau truwéc
mat phinh ra goi la cau Varole.
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B6 phan than kinh ngoai bién
Peripheral Nervous System

Bf.lj phan than kinh ngoai bién /“\
gém: . ﬁ Selacey neuroyg sense

e ‘1? organs

- 12 d6i than kinh so nio

- 31 d6i day than kinh tay
song

somatic motor neuron )_’r_ w—
R m—— \-\{j muscles

| |autonomic motor neurons
jils
A 2 h I
b £ jfsmript muscle

E‘ 3 ﬁglands

ganglia

- Cac hach va cac dam roéi

than kinh trong co’ thé =
spinal cord
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Day than kinh

O PNS, cac soi than kinh hop lai thanh bo
tao nén day than kinh.

Cac soi than kinh c6 bao xo ngoai dwgc cau
tao b&i mo lién két dac, goi la bao ngoai day
than kinh. Mai b6 sgi than kinh dwoc bao b
bao bd s¢i than kinh.

Bén trong bao bd s¢i than kinh, cac s¢i truc
cd myelin nam xép doc, bao quanh cac soi
than kinh nay la moé lién két dwoc goi la mé
noéi than kinh.
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~—S0i truc
[} —— Bao Myelin
£+— Eo Ranvier

Bao than kinh

Vé day
than kinh
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Hach than kinh

Hach (gangllon) than kinh la cac cau trdc hinh bau
duc c6 chwa cac than neuron va cac te bao than kinh
dém, dwoc nang d& béi cac mo lién két.

Gilr vai tro tram trung glan trong viéc dan truyen than
kinh, hach than kinh c6 mét day than kinh di vao va
mot day than kinh di ra.

Hwéng di cha cac xung than kinh quy dinh loai hach
than kinh 1& hach cdm giac (sensory ganglion) hay
hach tw dong (autonomic ganglion)
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@ Than kinh so nio

* 12 doi:

— 2 hai d6i gan vao n&o
trwdc (Pai ndo va néo trung
gian)

— 10 d6i gan vao than
nao
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il Day than kinh so

Day than kinh bat ngudn t&r bo n&o nhiéu hon
la ttr tay sOng

La mot phan cha PNS (khéng phai 1a CNS)
Cé thé |a day:

— Cam giac

— Van doéng sinh duéng (van déng theo y mudn )

— Van dong pho giao cam (Khong theo y muén “nghi
ngoi va tiéu hoa” mét phan cda hé than kinh tw
dong)
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(termination of
clfactory nerve)

[ Oifactory tract

{to oifactory cortex
of cerebrum)

OLFACTORY
NERVE (N 1)

Cribriform
plate of
ethmoid

epithelium

Chtrc nang: Cam giac mui
La cac soi truc cla té bao khiru xuyén qua 16 sang clia xwong sang,
chay vao hanh khtvu

La day than kinh so duy nhét gan truc tiép vao dai ndo
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Than kinh thj giac (Day so Il)

Chure nang: Cdm giac nhin thay duoc
La soi truc cac té bao hach cta I6p vdng mac toi
chéo thi giac canh tuyén yén, sau do la cac bo thi
vao hai cu trwwdc cua cl ndo sinh tw, thé goi bén va
vung cham vé nao.
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oSuJ

mat:

bat chéo &
Soi t niva

khoang mii cua
moi véng mac bat
chéo sang phia
nao dbi dién.
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geniculate
nucleus
(in thalamus)

Mesencephalon Visual cortex Optic projection
(cut) {in occipital lobes) fibers

53 Nguyén Hiru Tri e

Superior
oblique
muscle

Trochlea

Levator
palpebrae
superioris

muscle

Inferior
oblique
muscle

Day sé Il IV & VI

(Piéu khién van déng ctia mat)

Superior OPTIC Optic OCULOMOTOR
Pe. rectus NERVE (I)  chiasm NERVE (Ill)
/

P muscle

‘t'!:'fl'-' Ty L0 i
¥/ e

13
%\

w Inferior  Ciliary ~ Medial

rectus ganglion rectus
muscle muscle
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)

~TROCHLEAR
S NERVE (IV)
i\l / .
f .‘T t igeminal nerve (V),
‘\{ | cut
o Vestibulocochlear
nerve (VIll), cut
1 \ 7

Lateral rectus | ABDUCENS F«" Facial nerve
muscle (cut) | NERVE (VI) . (Vil), cut
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Day van nhon chung
(Day so lll)

B4t nguon tur ndo gilra

- Chutc nang: Day la day van déng, bat ngudn tr nio
gitra phan bo to¢i cac cau mat

* Van déng sinh dwdng t&éi cac co ngoai mat (van
doéng mat theo y muodn)

— Van dong pho giao cdm t&di mbéng mat va thuy tinh thé (sw
co lai cua dong tk)
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DAy rong roc (Day so IV)

La day van dong,

Xuat phat tir néo gitra phan bo dén co
chéo cua mat.

07/02/2017 8:53 SA 56 Nguyén Hiru Tri e




Superior orbital
fissure

@ Day tam thoa (Day sé V)

3 nhanh —

Pons

1. M ét ::f‘-.a:‘: T
2. Ham trén "
3. Ham duoi T

Bat nguén tir cau Varole
La day pha:
phan van dong dén co nhai,
phdn nhan xung cam giac nhan xung cam giac tir vung dau mat,
miéng, mat, mang nhay trong miéng, miii va 2/3 trwéc lwdi.
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@ Day van nh&n ngoai (Day so VI)

Superior Superior Optic Trochlear
oblique " rectus chiasm
muscle nerve (IV)

*» | muscle Opti Ocul t
. tic ulomotor
g . \

’ nerve (1l
Levator ‘{ . = :|:|Aerve (1) (1

palpebrae

superioris 4 g =
muscle v - * ~ Trigemina
= 27 N~ nerve (V),
- / cut

Facial

3 NG nerve (VII),
: \E 8 cut

Lateral ! :

rectus N

[

Inferior
oblique
muscle

Ciliary :

i Vestibulocochlear
i ganghon . |muscle nerve (VIII),
Inferior Medial | (cut) cut
rectus rectus Abducens
muscle muscle Vi

Xuat phat tir cau Varole
La day van déng phan bdé dén cac co thang ngoai cua

mat é




@ Day mat (Day so VII)

5 nhanh =

1Tha| du’o’nq \ | Temporal branch = .

Y z Y v /
2.Go ma - o)

R L. . £ Zygomatic branch
3.M|eng . =—————Buccal branch

N . B - Mandibular branct
4'Ham dU’UI Cervical branch -
5.Co =

B4t ngudn tlr cau Varole,

La day pha

phan van dong phan bd dén co mat, co vanh tai, co ¢d, co sun moéng
lwdi, co ham dudi, dén tuyén nwéc bot duwdi ham, dudi ludi.

phan cam giac nhan xung cadm giac vj giac & lwdi.
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@h Day thinh giac (Day s6 VIII)

Semicircular Facial nerve (VII), cut

canals  vyestibular

Tympanic branch (VIll) Internal [ Vestibulocochlear
“cavity ranchvilly Jntemal nerve (Vi)
(middle ear) NV
[HAS /
/ pons _nwi
/ - NVI

T —NIX
((ExT™ N XII

| ~N dulla
wngata
i N X

" NXI

Bat nguén tir hanh tay «’\

La day cam giac 5 o

- . z . . Cochlear
C6 hai nhanh: r':;\é;:] e:ri::e Pha'y"%fé‘émpa"'c Cochlea branch (VIll)

mét nhanh nhan cam giac ti 6c tai tirc 1a cac cam giac thinh giac
goi la nhanh oc tai,

mot nhanh nhan cam giac tir phan tién dinh (gom céac 6c ban
kljuyén, tai Ion, tﬁj bé) la cac cam giac vé sw thay déi vi tri cua
dau goi la nhanh tien dinh.
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@h Day lwei hau (Day sé IX)

=

Bat nguén tir hanh tay

La day pha: Otic VI

Inferior (petrosal) \

gangtion Glossopharlg(r;geal

Phéan van dong phan bb nes (
dc‘“en co h’e“lu, sun mong
hau, tuyén nwéc bot

mang tai gay tiét. /.; :

Superior (jugular)
ganglion

Parotid salivary gland

\. Pharyngeal branches

Phan cam giac nhan | " Carotid sinus branch

xung cam giac tir 1/3 sau | pranch
Iw®i, xoang dong mach
canh (nhanh Hering)

Carotid sinus
Carotid body

Common carotid artery
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@ Day mé tdu hay phé vi (Day s6 X)

=

. A p%.\#ﬁw&s‘fl,,,
La day pha: y 2

Phan van doéng va cam

giac phéan bé dén hau =iy o BEL
hét cac co quan trong .. - ‘ R

co thé, 1a day pho
giao cam. M6t nhanh
dén quai déng mach
chu la nhanh Cyon
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Day phu hay gai song (Day so XI)

=
Chirc nang: la day van doéng phan bo

uuuuu

i
.. Ansa cervicalis

77— Omohyoid
{cervical plexus)
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@h Day dwoi lwoi (Day SO XII)
Chtrc nang: la day van déng phéan bo den co lwei

Medulla oblongata

<

~ Cranial root of XI
ACCESSORY NERVE (XI) o ' |
NV ‘
p— Internal branch: to palatal, /]
~ pharyngeal, and laryngeal 4 2
| /| muscles with vagus nerve J > oy
1) { [ve 4
: - )i g ! /4
N - T Il ARIVAL, Spinal
Intrinel e — A TG 3 / W y/  rostotd
Styloglossus muscle —— /> - s 4 \ 2 &/ External
Genioglossus muscle——f— = 7 .« / beanch ot X1
™ [/

Spinal cord

Hyoglossus muscle ——

Hyoid bone——
Trapezius muscle

~ Sternocleidomastoid
muscle
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Mang nao — tuy

— 2. Mang nhén
— 3. Mang mém

07/02/2017 8:53 SA

07/02/2017 8:53 SA

Dura mater

T Endosteal layer)

Dural sinus

Dura mater
(Meningeal layer)

i

Falx cerebelli



R

]

Mang ctrng (dura mater)

Mang cirng la I&p ngoai cung, la mo lién két dac co
gang két véi mang xuo’ng SO.

Mang cung & ty sbng co tach réi voi mang xwong cua
cac dot song baoi khoang ngoa| mang clng (epldural
space) bén trong co6 chira cac tinh mach c6 thanh
moéng, mo lién két thwa va mé mé.

Mang ctrng luén tach biét khéi mang nhén béi khoang
dwéi mang cieng (subdural space).

Toan bé mat trong cia mang cing cung nhw toan bd
mat ngoa| cla tay song, duwoc pha bdi biéu mé lat don
c6 ngudn gbc trung mé.
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1

Mang nhén (arachnoid)

Mang nhén cé hai thanh phan cau tao la: I&p tiep xic véi mang
clrng va cac bé nhén ket noi I&ép nay véi mang mem. Khoang
trong gilra cac bé nhén dwoc goi la khoang dwéi mang nhén
(subarachnoid space) c6 chwra dich nao tiuy va dwoc tach biét
hoan toan vé&i khoang dwéi mang cirng. Khoang dwéi mang
nhén tao nén mét cau tric dém bang dich cé tac dung bao vé hée
than kinh trung wong khéi cac sang chan. Khoang dwéi mang
nhén théng vé&i cac khoang nao that.

Mang nhén dwoc cau tao b&i mé lién két khéng c6 mach mau.
Mang nhén ciing cé biéu mod lat don phua & bé mat giong nhw
mang cirng.

O mét sé vi tri mang nhén di xuyén vao mang citvng, tao nén cac
xoang tinh mach 16i vao bén trong mang ctrng. Cau tric 16i nay
dwoc cac tée bao ndi mé 16t long, dwoec goi la cdc nhung mao
mang nhén (arachnoid vilus) cé chirc nang tai hap thu dich nao
tuy vao mau cua cac xoang tinh mach
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Mang mém (Pia mater)

Mang mém la mé lién két thwa cé chira nhieu mach mau. Tuy
nam rat sat mé than kinh , song mang meém khéng tiep xiuc v&i
cac neuron hay cac nhanh bao twong cua neuron. Giira mang
méem va mo than kinh la mét I&p moéong cac nhanh bao twong cua
cac te bao than kinh dém, két dinh chat vao mang mém, tao nén
hang rao cau truc (physical barrier) bao quanh hé than kinh trung
wong. Hang rao nay ngan cach hé than kinh trung wong vé&i dich
nao - tay.

Mang mém c6 phu rong khap hé than kinh trung wong va cé6 dam
xuyén vao hé than kinh trung wong, chay tiep doc theo cac mach
mau. Mang mém cé biéu mé lat don c6 nguon goc trung méo.

Cac mach mau dam xuyén vao hé than kinh trung wong théng
qua cac 6ng dwoc 16t béi mang mém goi la khoang quanh mach
(perivascular space). Mang mem hoan toan bien mat trwéc khi
cac mach mau chuyén thanh dang cac mao mach. O than kinh
trung wong , cac mao mach dwoc bao boc bén ngoai béi cac
nhanh bao twong ctia cac té bao than kinh dém.
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2. Xung than kinh va sy
dan truyén xung

a. Xung than kinh
b. Co’ ché dan truyén xung than kinh
c. Sw lan truyén xung qua synapse

O




Xung than kinh (Nerve impulse)

Xung than kinh: khi c6 cac kich thich bén ngoa|
hay bén trong co thé, hé théng cac té bao thu cdm
dwoc phan bo ¢ cac co quan bén trong va bén
ngoai co thé tlep nhan roi chuyen thanh mot
Iucyng thong tin ma thwe chéat la cac dién thé hay
cac xung than kinh.

Chung dwoc dan truyen theo cac soi than kinh vé
CNS. Nho dé ma hé than kinh thwc hién duwoc
chire nang diéu khién moi hoat déng séng cta co
thé.
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Xung than kinh (Nerve impulse)

Xung than kinh: khi c6 céac kich thich bén ngoal
hay bén trong co thé, hé théng cac té bao thu cdm
dwoc phan bd ¢ cac co quan bén trong va bén
ngoai co thé tlep nhan roi chuyen thanh mot
lwong thong tin ma thwe chat 1a cac dién thé hay
cac xung than kinh.

Chung dwoc dan truyen theo cac soi than kinh vé
CNS. Nh& d6 ma hé than kinh thuc hién duwoc
chirc nang diéu khién moi hoat déng sbng cua co
thé.
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Co’ ché dan truyén xung than kinh
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@ Dién thé nghi ciia mang no ron

Té bao than kinh c6 cac phan t&r & mang bao twong gilr vai
trd la bom hay kénh van chuyén ion di vao va di ra khdi bao
twong.

Mang bao twong sgi truc bom Na* ra khoi bao twong soi truc,
duy tri nong dé Na* (15 mmol/l)& ti 1€ 1/10 so v&i nong d6 Na*
¢ dich ngoai bao (150 mmol/l), git* ndng dé K* & mirc do I&n
hon nhiéu lan so v&i dich ngoai bao (150/5 mmol/l) ti 1&é 30/1.
Khi binh thwong, mang hau nhw chi tham doi v&i ion K* tw
trong dich ndi bao ra ngoai mang va tham rat it doi voi ion
Na* tir dich ngoai bao vao trong mang, dong th&i khi cac ion
K* tham ra ngoai gilr lai cac anion mang dién tich am, chinh
vi vay, co sy sai lech dién thé & mang bao twong soi truc la
-70mV, day la dién thé mang nghi (resting membranch
potetial).
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i Dién thé mang
=

Sodium-
potassium
pump

wq [Na¥] " [CI]  OQUTSIDE

smM  150mM 120mm b
+ + + + + + + + _*
=

Plasma
membrane

INSIDE  [K*]  nay e [A7]

CELL 150mM 15mM  10mM 100 mM INSIDE CELL 0@ *E

(b)

+ + + S o + + + +

O trang thai nghi, mét trong va ngoai mang no’ ron c¢é sw phan bé 3 ion Na*, K* va CI-
khac nhau (mmol/L): )
Sw phan b6 nay do 2 co’ ché tao nén: . . o

- Do bom Na* - K*: con goi la bom sinh dién nam & trén mang té bao. Moi lan bom
hoat dong, 3 ion Na* dwegc dwa ra ngoai trong khi chi cé 2 ion K* di vao bén trong.

- Do sw khuéch tan cua Na* va K* qua mang té bao. Na* c6 khuynh hwéng di vao
bén
trong con K* di ra ngoai. o
Do sw phan bo khac biét dé6 ma mat trong mang no’ ron cé dién thé thap hon mat ngoai
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) Pién thé mang

al Y
AV y ‘\\‘\[ v
;;\,f_ WLy \,

0 L
- f Nerve cell body Axy- =
anions™ ) / .
K 7 N/ Na*+
P Cl-

- ~
- ~
- ~

2 Inside axon L_arge_

Na* 0mv | | -70mV anions
c- S e (almost

| OmV zero)

R EEEEE
=
omv - QOutside 0‘@
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bién thé déng (action potential)

Khi co mét kich thich da ngwdng tac dong Ién mang no ron,
tai diém kich thich, tinh thdm cta mang déi véi Na* tdng 1én,
lubng Na* 6 at dj vao lam dién thé bén trong mang tang Ien
cao hon dién thé bén ngoai 35mV va dwoc goi la dién thé
doéng (+35mV).

Dién thé mang bén trong tr& nén dwong hon so v&i moi
trwedng ngoai bao, tao nén dién thé ddng hay xung than kinh
(nerve impulse).

Dién thé ‘mang +35mV lam dong kénh Na® va mang bao
twong soi truc lai tré vé trang thai dé thAm K*. O soi truc
trong vai mili_ gidy, viéc m& kénh K* 1am thay ddi néng do K*.
Hé qua la nong do K* tang, ion nay roi soi truc bang cach
khuéch tan va dién thé mang bao twong lai tré vé -70mV,
cham dut dién thé dong.

Tham gia vao co ché nay la cac bom “ K-Na” théng thuwdong
goi la “bom Na” v&i sw cung cap nang lwong cua ATP.
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Pién thé déng (action potential)

+70
+60
+50 -
+40 -
+30 -
+20 |-
+10

0oF
_10 =
_20 =
_30 5
_40 5
=50
—60 |-
=70

Dién thé hoat déng

Dién thé mang (mV)

S khi cyre
Su tai khir cue

Dién thé ngwong

Pién thé nghi

gl Sau siéu khi
—og | au siéu khir cyc

i
sl Théi gian (mili giay)

1 mili giay

Sw khtr cue dién ra

cham dén ngudng
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ﬁ% Dién the dOI’I (actlon potentlal)
= - g
Kénh Na*déng va dugc bét h Kénh K* m&
(Kénh hoat Ma"%:mu)gﬁn wmamnngp \\i "N"d‘ ﬂ/ (Kénh hoa\ hoéa md)
|
\
Ena* +60 —
+50
i fsf;wg;‘;“; I Pria ! P Kénh Na* chu&r:s
+30] bj dong nhlmg van 3
hoa (kénh hoat 6 kha nang Kénh K* déng ;
420 hea mé, kénh 5 (Kénh hoat hba dong: (Kénh hoat hda déng lai)
bg' h‘?.‘ sin Y. = kénh bat hoat m&) |-
IS0y | Etngdiime) | I 8 = {
hy 2 ]
‘E' o = ] by :
s -0 a8 | ‘w,,‘ Vo ‘
3 Puar -l
£ 20 it :’3 Fa5) L.wk
£ Ll %
E 0 Kénh K* déng = 3
= A =
5 el (Kénh hoat hoa da dong) i
_s0 | ECF @ ‘ ________ B e
-60 | paev’ M s
=70 ' e Dign thé nghi
—80 »am ’ L\a«
S khir cyc duoc khdi d
EK'*go-‘}pF‘ () v khir cuc duoc khéi déng
T
Kénh Na* duoe déng Théi gian (mili gidy)
(Kénh hoat hoa da déng; kénh bt hoat m&)
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=

@ Resting potential: all voltage-gated channels closed.
B3 At threshold, Na* activation gate opens and Py, rises.
E) Na* enters cell, causing explosive depolarization to +30 mV, which generates rising phase of ag

eak of action potential, Na* inactivation gate closes an + falls, ending net movement o
At peak of action potential, Na* inactivation gate cl d Py,- fall ding net t of
time, K* activation gate opens and Py rises.

B K*leaves cell, causing its repolarization to resting potential, which generates falling phase of ag

(3 On return to resting potential, Na* activation gate closes and inactivation gate opens, resetting g
depolarizing triggering event.

Further outward movement of K* through still-open K* channel briefly hyperpolarizes membrang
hyperpolarization.

) K* activation gate closes, and membrane returns to resting potential.

07/02/2017 8:53 SA 80 Nguyén Hiru Tri e
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g Tin hiéu than kinh
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5] Undershoot |

@ Sy dan truyen cua dién thé dong

Dién thé dong vira xuat hién thi lap tirc dwore truyén di trong no’ ron
theo co che nhw sau:

Khi mét diém trén mang no ron bj kich thich thi tai dé chuyen sang
dién thé dong (+35mV) trong khi nhirng diém & gan d6 van & trong
tinh trang dién thé nghi (-70mV).

Vi vay, bay gi¢ gitra diém kich thich va cac diém xung quanh cé sw
chénh léch vé dién thé. Sw chénh léch dién thé nay tre thanh tac
nhan kich thich nhwng dlem xung quanh chuyén sang dién thé
dong.Nhirng diém nay chuyén sang dién the dong thi sé tiép tuc kich
thich cac diém ké tiép. C¢ nhw_vay, dién thé dong dwoc truyén di
khap no ron va dwoc goi la sw dan truyén xung dong than kinh.

Tuy nhién, luong xung déng than kinh truyén den cac duéi gai sé bi
tat, chi c6 luong xung dong truyéen di trong s¢i truc hwéng vé phia
cac cuc tan cung la dwoc truyen ra khoéi no ron sau khi vwot qua
synapse.
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@ O s¢i than kinh khéng cé bao myelin

Xung dong dwgc truyén di mot cach déu dan. Phan soi truc
tham gia vao viéc dan truyén xung dong & bat ki thoi diém
nao cting gom co6 3 vung.

Vung hoat déng: noi xung than kinh dat t&i dinh cao cltia né, & thoi diem
nay sgi tryc tich dién dwong(+) & bén trong, do dé cac dong dién (+) nhd
duwoc truyén dén cac khu vye tich dién (-) & bén canh bén trong soi truc
va truyén ra ngoai mang soi truc.

Vung khir cwc: phia trwdc dinh cha xung, dong dién dwong nay hoat
dong nhw moét kich thich, né sé khir cwc phan tiép theo cla sgi truc goi
?‘ vung khir cwc sé tré thanh mét vung hoat dong va ty tao ra xung
ong.

Vung tro tuyét doi: phia sau xung déng, s¢i truc tam thoi khéng cé kha
nang hoat dong, do do, bat ki dong dién nao di ra tw vung hoat dong déu
kh()nghqé tac dung. DPo la ly do tai sao xung than kinh dwoc truyén theo
mot chiéu.
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@)  Swlan truyén xung

=
- Su truyén xung than kinh 1a
qua trinh xung than kinh
chay doc theo soi truc cla
moét neuron ma khéng giam
cuwong do

Schwann cell

Depolarized region
(node of Ranvier)

Myelin
sheath
Axon
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Sw lan truyén xung

« Su truyén xung than kinh 1a
qua trinh xung than kinh
chay doc theo soi truc cla
moét neuron ma khéng giam
cudng do

Schwann cell

Depolarized region

Copyright © Pearson Education, Inc.. publishing as
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Banjamin Gummings.

Nguyén Hiru Tri e




@ & soi than kinh cé bao myelin

Bao myelln la bao cach dién, nén dong dién chi
c6 thé rdi soi truc & eo Ranvier noi ma soi truc
khong dwgc bao boc. Khu vire gilra hai eo khong
tao ra xung déng, nhung né cho phép dan truyén
dong dién moét cach binh thuwong nhw & trong day
dan.

Xung lan truyén t» eo Ranvier nay dén eo
Ranvier khac lién tuc tir dau dén cudi day. Tuy
nhién khoang cach clia eo Ranvier rat nhd nén
xung déng nhay qua khe va truyen theo soi truc,
la cach lan truyén nhay bac va tbéc dd dan truyén
c6 thé dat t¢i 100m/giay hodc hon nira
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Pwong kinh soi truc thay déi anh
hwéng dén téoc dd lan truyén xung
than kinh, dwdng kinh tang l1én 16 lan
thi toc dd lan truyén ting 4 lan.

Nhiét do ting ciing lam tang van téc
lan truyén do dé6 chim va cac déng
vat c6 vu tuy soi truc cé dwong kinh
nhé nhwng than nhiét cao van dan
truyén xung mét cach nhanh chéng
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Sw truyén xung than kinh
qua synapse
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jamin Cummings.

Sw truyen dién thé hoat dong
gitra cac te bao
Céac synap c6 vai tro dan truyen dinh hu’cvng cac xung

than kinh. Synap la noi tiép xuc gilra neuron voi
neuron khac hay giira neuron véi cac té bao khac.

Chirc nang cua synap la blen doi tin hiéu dién thé
(xung than kinh) ttr té bao tién synap sang tin hiéu héa
hoc & té bao hau synap.

Hau hét cac synap dan truyen tin hiéu bang cach giai
phéng chat trung gian dan truyén than kinh
(neurotransmitter). Chat trung gian dwocc chira trong
nhirng tui nhé & tan cung cac s¢i truc dwoc goi la
“nat tan cung”.
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Pic diém cau tao cua synapse

Synapse hay con goi la khép than kinh, dé l1a noi tiép
xuc gitra 2 noron vei nhau hoac giira no’ ron véi te
bao co quan ma no ron chi phoi. Vi vay, vé mat cau
trac, Synapse dwoc chia lam 2 loai :

Synapse than kinh - than kinh : ché néi giira 2 no’ ron
v&i nhau

Synapse than kinh - co’ quan: chd néi gilra no ron véi
té bao co quan

Vé mit co’ ché dan truyén, Synapse ciing dwoc chia
lam 2 loai:

Synapse dién: dan truyén bang co’ ché dién hoc
Synapse héa: dan truyén bang co’ ché hoa hoc théng
qua chat trung gian hoéa hoc.
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= | Synapse hoda Synapse dién

Khoang gitra hai té bao
Tin hiéu dwoc truyén théng qua NT
Pho bién

Tiép xuc tryc tiép giva hai té
bao = cho ndi co 16

Tin hiéu truyén truc tiép

Hiém, nhung c6 trong CNS va tim
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Axon

@h CAu trac Synap héa o

T

Synaptic / /
knob 7

7 '/

Mitochondrion
N

Synaptic vesicles

Presynaptic
membrane

=

Cac synap dwoc tao ra bdi : . T —

1. Pau tan cung soi truc goi la dau tan cung tién
synap (presynaptic terminal) phat tin hiéu

2. Va khe gian bao hep goi la khe synap (synaptic
cleft).

3. Vung bé mat clia moét té bao nhan tin hiéu goi la
dau tan cung hau synap (postsynaptic terminal).
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@ Co ché dan truyen qua Synape

Khi xung déng than kinh truyén dén cuc tan cung thi mang trwéc xy
nap chuyén sang dién thé dong. Dwéi tac dung cua ion Ca*™ , cac tui
synap se v& ra giai phéng chat trung gian héa hoc di vao khe synap
va lap tlrc dén gan vao cac receptor & phan sau synap gay ra mot
trong hai tac dung sau:

+ Hoat héa enzym gan vao receptor gay nén cac thay déi sinh ly &
phan sau synap.

Vi du: Norepinephrin & synap than kinh giao cam - co’ tron phé quan
hoat héa adenylat cyclase lam tang lwgong AMP vong trong té bao co
troon gay ra gian phe quan.

+ Lam thay déi tinh thdm cla mang sau synap déi véi 3 ion Na+, K+
va Cl- dan deéen thay doi dién the & mang sau synap theo 1 trong 2
hwéng sau day: *

Chuyén tir dién thé nghi sang dién thé dong: do tinh tham cia mang
doi véi Na+ tang lén lam Na+ vao bén trong té bao. Trong trwdong
hop nay sw dan truyéen qua synap co6 tac dung kich thich phan sau
synap va chat trung gian héa hoc dwoc goi la chat kich thich .
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i Chét trung gian than kinh di vao synapse va gan lén thu thé

w’ trén mang sau synapse, va ngay lap ttrc n6 dwoc phan hay

= gan nhw ngay torc thi b&i moét enzyme phéng thich tw
neuron trw&c synase.

Vi du, enzyme cholinesterase phan huy chat trung gian than
kinh acetylcholine. Acetylcholine la chat dan truyén than
kinh chinh ca trong than kinh sinh dwéng va hé than kinh
giao cam. Acetylcholine cé thé c6 tac dung kich thich hoac
trc ché. Chat dan truyen than kinh nay kich thich co van
nhwng lai wc che co tim. Noradrenaline, con dwoc goi la
norepinephrine, la chat dan truyén than kinh chinh cua hé
than kinh giao cam.

Glutamate, la mét neurotransmitter ciia vo nao va 75% lién
quan dén viéc lan truyén kich thich trong nao.

Gamma amingbutyric acid (GABA) la mét chat dan truyén than
kinh trc ché pho bién trong ndo. Nhiéu chat dan truyen than
kinh cua néo cé nhiéu chtrc nang. Dopamine lam nang cao
tinh than va kiéem soat sw co co’ van, trong khi seratonin lién
quan den sw hoat bat, lanh I¢ii, buon ngu, diéu chinh than
nhiét, va tinh tinh.
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Trung gian than kinh
Neurotransmitter

Toan bd hé than kinh cé khoang 40 chat
trung gian héa hoc. Trong d6, moét so6 chat
thwéorng gap la:
Acetylcholin; Epinephrin; Norepinephrin;
Glutamat; GABA (Gama amino butyric
acid)...
Nhwng c6 mét diéu dic biét la cac cuc tan
cung cua cung mét no ron chi chira moét
chat trung gian héa hoc ma théi.
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"' Major Neurotransmitters

Neurotransmitter

Structure
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Functional Class

Secretion Sites

W Acetylcholine [} Excitatory to vertebrate CNS; PNS; vertebrate
Il 2 i =
H,C—C O —CH—CH—N'—[CH,), skeletal muscles; excitatory  neuromuscular junction
orinhibitory at other sites
Biogenic Amines HO,
Norepinephrine HO_@_ ?H_ o Excitatory ot inhibitory CNS; PNS
OH
HO,
Dopamine Generally excitatory; may CNS; PNS
HO: CH;—CH—NH, be inhibitory at some sites
HO.
Serotonin Q_ e Generally inhibitory CNS
CH
N
H
Amino Acids
GABA (gamma- H,N—CH— CH—CH;— COOH Inhibitory CNS; invertebrate
aminobutyric acid) neuromuscular junction
Glutamate HN—CH—CH—CH.—COOH Excitatory CNS; invertebrate
éoo" neuromuscular junction
Glycine H,N —CH—COOH Inhibitory CNS
Neuropeptides (a very diverse group, only two of which are shown)
Substance P Arg—Pro —lys — Pro — Glin —Gln —Phe —Phe — Gly—Leu —Met Excitatory CNS; PNS
Met: i Generally inhibitory CNS
{an endorphin)
Gases
Nitric oxide N=0 Excitatory or inhibitory PNS
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Desensitized
Large amounts of
neurotransmitter
cause neurons to
adapt by removing
receptors.

neurotransmitter

FIGURE 29.17 How Cocaine Works $ -

keeps in the synapse.

Normally, extra neurotrans-
mitters go back into the cell
that released them.

Sensitized
Low amounts of
neurotransmitter
cause neurons to
adapt by adding
receptors.
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Sw gan ACh vao thu thé 1am
mo& kénh ion.

(@) @) Synaptic cleft o O @)
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Cell membrane
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prots channel
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O Cytoplasm in postsynaptic cell O
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Cac con dwdng than kinh

a. Hé than kinh tw déng
b. Cac con dwdrng than kinh dinh dwéng:
cung phan xa
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@ Hé than kinh tw dong

Hé than kinh tw dong (Hé than kinh thwe vat)
co chirc nang kiém soat hoat déng cua noi
quan: tuan hoan - dinh dwong — h6 hap- bai
tiet — chuyen héa trong co thé.

Chtrc nang cua hé than kinh tw déng la diéu
chinh cac hoat dong cua co thé nham duy tri
s on dinh méi trwong bén trong co thé
(homeostasis)

Hé than kinh tw dong hoat déng ngoai y muon
nhwng van chiu sw dieu khién cua vé nao, gom
hé giao cam va phé giao cam, hai hé nay tac
dung trai ngwoc nhau Ién cung mét co quan
ma chung chi phoi
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@  Hé than kinh giao cam

Cac nhan ( tap hop cac than neuron) cua
hé than kinh giao cam (sympathetic
system) nam & ving ngwc va ving that
lwng cua tay song, dwoe goi la khu nguc
— that lwng cua hé than kinh tw déng..
Cac chat trung gian dan truyén than kinh
cta cac soi hau hach cua hé than kinh
giao cam la norepinephrine.
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Hé than kinh giao cam

CNS ganglion organ
—>
I ]
preganglionic postganglionic
fiber fiber

Cac soi tién hach cua cac neuron nay di ra khéi CNS theo nga ré
trwére t&i cac hach giao cam rat ngan, trong khi d6 cac se¢i sau hach
di t&i cac co’ quan trong co’ thé thwong dai.

Cac soi than kinh c6 giai phéng norepinephrine dwoc goi la cac soi
than kinh adrenergic. Cac so¢i than kinh adrenergic dwoc phan bd
cho cac tuyén mé héi va cac mach mau co’ van
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Hé than kinh phé giao cam

Hé than kinh phé giao cam (parasympathetic
system) c¢6 nhan nam & hanh tay, nio giira va
cac doan cung tay song.

Cac soi tien hach clta cac neuron cua hé than
kinh phé giao cam di qua bon day than kinh so
(I, VI, 1X, va X) va qua cac day than kinh tay
sbng cung 2, 3, 4. Vi vay hé than kinh phé giao
cam con goi la khu so- cung cta hé than kinh
tw dong.
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@ He than kinh pho giao cam

CNS ganglion organ
o T o e t

—>
preganglionic postganglionic
fiber fiber

Cac hach phé giao cam nam gan hay nam trong thanh
cac co quan ma chung chi phoi, do d6 cac s¢i trwéc
hach thi dai va cac s¢i sau hach ngan.

Chat trung gian dan truyen than kinh cua cac s¢i tien
hach va hau hach cua hé phé giao cam la acetycholine,
thwong xuyén bi bat hoat bé&i enzyme
acetylcholinesterase (mét ly do khien cac kich thich phé
giao cam cé tinh riéng lé va khu tri hon so vé&i kich thich
giao cam)
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‘Sympathetic Division Parasy mpathetic Division
innions tears_— L
—
e ] - anghon e
- os .4
= =

~—increases activity of
somach and pancre

nerves

Figure 13.17 system and funct
Sympatnetic praganglionic ficers feft) arsa from the cenvical, thoracie, and lumbar portions of the spinal cord: parasympathatic preganglionic
fivers rightl arise from the cranial and sacral pertions of the spinal cord. Each system innervates the same ergans but has contrary effects.
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46.10 Organization of the Autonomic Nervous System  The autonomic nervous system is
divided into the syMpathetic ans parasympathetic dvisions, which work in oppostion to each
Other in thair effacts on MOSt OrGANS (One CALENG 8n InCrease And the other & Cecrease in Sctivity).

Sympathetic division

Dilazes
Fopil

Inhibize
salivation

Relaxes

sirways

Accelerates
meartheat

Innubizs
digestion

Innisice
relcase

of glucose,
innibits
galbladzer

Irnibizs activity
sestir.
Relaxes

wrinary
Bladdar

Stimulates

07/02/2017 8:53 SA

Day Vv

Hanh pdo

uy sbng|—==

114

Cau tao hé than kinh tw déng

Da day
Rudt non

Co gquan
sinh duc
ol

Nguyén Hiru Tri




ST, CO QUAN Thén kinh Thén kinh
‘ Ph6 giao cam Giao cam
= i
o Miit -Co tia - Co (gian dong tr)
-Covong -Co(co déng tr)
Tim -Nt xoang - Giam nhip tim -Tang nhip tim

- Téam nhi

-Mang urkinje,

- Giam co bop va c6
thé ting dan truyén

- Giam dan truyén

-Ting co bép va tang din
truyén

-Ting din truyén

Whe - Giam din truyén ~Téng co bdp
- Tam that
Doéng mach
s Vanh -Co -Co
- Gian
e Da va niém - Gian -Co
mac - Gian -Co
e Covan - Gian
- Gian -Co
« Nio -Co
« Tang & bung - Gian
-Co
e Than - Gian
) - Gidn -Co
e Phoi - Gidn
07/02/2017 8:53 SA 115 Nguyén Hiru Tri e
CO QUAN Thén kinh Thén kinh
(e Pho giao cam Giao cam
= Tinh mach h¢ -Co
A
thong - Gian
) Co tron -Co - Gian
phé quan
Dg day, rut non
« Nhu dong, - Tang - Giam
truong luc - Kich thich - Uc ché
« Bai tiet
Ong mdt, uii mgt - Co - Gian

Tiiy thuwong thin

- Bai ti¢t adrenalin
va noradrenalin

Tgfy -Tuy ngoai
tiét

- Tuy ndi tiét

- Tang bai tict
- Tang bai tiét insulin

va glucagon

- Giam bai tict
- Giam bai tiét

- Tiing bai tiét

Tuyén nuée bot

- Bai tiét nudc bot
lodng

- Bai tiét nurdce bot dac
- Bai tiét Amylase

Té chirc canh cau
thin

- Téng bai tiét renin
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@0 S1p phan bé than kinh tw dong

Hau hét cac co quan nhan sw phan bd
than kinh cta hé than kinh tw ddng cé
tiép nhan ca soi giao cdm va pho giao
cam.

Noi chung, trong cac co quan thwdng co
mot hé than kinh ty déng co tinh kich
thich va mot hé than kinh tw dong co
tinh trc ché.
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Hoat ddong cua hé than kinh

Nguyén tc phan xa:

Nguyén téc diéu khién bat chéo

Nguyén tac con dwérng chung cudi cling
Nguyén tac diém wu thé

o nh
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@  Nguyéen tic phan xa

Sensory Neurons el hody of sensory Gray
Sensory (stretch) receptors neuron in dorsal matter

* Hé than kinh trung wong
thwc hién chirc nang cia  *ams
minh bang cac phan xa |
dé diéu hoa va phéi hop |
moi qua trinh séng. v
 Phan xa la phan rng cua
co thé dbi véi kich thich

Interneurons

Spinal cord

tac dong tr bén ngoai N T et
3 A A serving quadriceps nsory neuron

hodc bén trong co thé do e

hé thén klnh dléu khlén @ Interneuron
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@ Phan xa

« M6t phan xa phai nhanh, tién doan dé van dong dap
trng moét kich thich.
Phan xa la hoat dong co ban cua hé than kinh, dé la
nhirng dap ng cua co thé déi véi cac k|ch thich
théng qua hé than kinh. Tay séng chi phéi nhiéu phan
xa quan trong, nhirng phan xa dé goi la phan xa tuy

« Phan xa dwoc thwc hién khi cung phan xa nguyén
ven ca vé giai phau lan chirc nang.

« Tuy theo tinh chéat cua phan Xa ma phan trung khu
phan xa c6 sw tham gia cua nhiéu phan khac nhau, ké
ca phan cao nhat 1a ban ciu dai nao
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ity Cung phan xa

5 yéu t6 hop thanh cung phan xa
1.B6 phan nhan cam hay thu quan
2.Day than kinh hwéng tdm hay cdm giac — truyén
xung hwéng tam t6i CNS
3.Trung khu phan xa than kinh trung wong
4.Day than kinh ly tam hay van dong — dan truyen cac
xung ly tdm t& trung khu phan xa than kinh t&i co
quan phan rng
5.Co quan thwc hién phan xa hay tac quan- s¢i co
hoac tuyén dap tng lai xung ly tam.
Ngay nay nguwdi ta cling cong nhan thém yéu to the
6 trong mot cung phan xa do la dwdng hwéng tam
nguwoc, chay tir tac quan vé trung wong sau khi phan
xa xay ra. biéu dé lam cho phan xa dwoc chinh xac
hon, tiét kiém nang lwgng cho co the.
Nguyeén Hiru Tri 6
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STEP 1:

Arrival of stimulus
and activation of )

\
)
receptor / {

Cung phan xa

Activation of a 7
sensory neuron

\
REFLEX
'Receptor ARC &
< - 3

:(;%( s
Stimulus
Effector \ Ventral
. root

2N |
STEP 5: o ) 2] STEP a: in CNS
Response Ty Activation of a
by effector | motor neuron

4
07/02/2017 8:53 SA 123

Sensation
relayed to

the brain by

KEY

= Sensory neuron
(stimulated)

== Excitatory
interneuron

= Motor neuron
(stimulated)

Nguyén Hiru Tri e

il

=

Vi du:

Bu
Nhai
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Phan xa khéng di

&

Bam sinh
C6 san cung phan xa.
Cé tinh dac trwng loai.
Bén virng

Thu minh lai khi bi dau

Diéu chinh cw ly mét

124

uk

ién
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@  Phan xa cé didu kién

Tap nhiém trong d&i sdng ca thé
Chwa c6 san cung phan xa.

Co6 & tirng ca thé nho tap nhiém
C6 thé thay dbi

Vi du:
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&  Pphan xa trwong lwc co’

C6 tac dung duy tri cho co ludn c6 mét do trwong
lwc nhét dinh dé khi co kich thich co' sé& co nhanh
va nhay hon.

B6 phan nhan cam cda cung phan xa nay la thoi
co (muscle spindle) ndm ngay trong soi co.

Khi co c6 khuynh hwdng gidn ra sé Kich thich
vao thoi co, xung dong truyén vé tay song va tw
day co Iuong xung déng truyén ra dé diéu chinh
trwong lwc co'.
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© stetching simulates € SENSORY NEURON To brain
SENSORY RECEPTOR excited
(muscle spindle)

o EFFECTOR

(same muscle)

contracts and o mSJF?gN
relieves the 3

" stretching excited

1

Spinal
Nerve

Antagonistic Within Inhibitory
muscles relax | - INTEGRATING interneuron
3 gt CENTER (spinal

.+™= Motor neuron to cord), sensory
Lol ARl neuron activates
FRiCas o motor neuron
inhibited
\ ﬁ
"L
o T
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Phén Xa Cd gé’ © EFFECTORS — g “ — .
(flexor muscles) A2 +———— Descending

contract and intemeuron
withdraw leg

€ Within INTEGRATING

CENTER (spinal cord),
(2] SENSORY sensory neuron aclivates
R intemeurons in several
ex spinal cord segments

© Stepping on tack stimulates
SENSORY RECEPTOR

07/02/2017 8:53 SA k ) 007y (dendrites of pain-sensitive
neuron)




Phan xa co

© EFFECTORS
(extensor muscles)
contract, and

\ extend left leg

? OMOTOR
) NEURON
excited

Flexor muscles ”
contract and with.
draw rightleg

© Within INTEGRATING CENTER
(spinal cord), sensory neuron
@ SENSORY  activates several interneurons
NEURON <
excited \\‘;\
€ Stepping on a tack
stimulates SENSORY
RECEPTOR (dendrites of

Withdrawal of right leg pain-sensitive neuron) in Extension of left leg
(flexor reflex) right foot (crossed extensor reflex)
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dudi bét chéo [/

S

Phan xa gan

Phan xa gan la moét loai phan xa tay rat quan
trong dwoc str dung nhleu trong tham kham lam
sang dé goép phan chan doan mét s6 bénh vé
than kinh.

Bo phan nhan cam cua phan xa nay la gan, khi
go vao gan thi co’ sé co lai.

Moi phan xa gan do mét trung tdm nhat dinh &
tuay song chi phoi, trung tam do6_gom nhiéu dot
tuy lién tiep. Vi vay, dwa vao sw roi loan cua phan
Xa gan, ta c6 the xac dinh dworc vi tri tiy song bj
tén thwong hoac chan doan dwoc mot sé
nguyén nhan cac bénh ly than kinh.
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¥ @ EFFECTOR

(muscle attached

to same tendon)
relaxes and
relieves excess o
tension -'

Antagonistic
muscles
contract
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@ MOTOR NEURON
inhibited

tension stimulates

(tendon organ)

NEURON
... excited \

SENSORY RECEPTOR .,

Inhibitory To brain

interneuron
@ SENSORY

Excitatory
@ Within INTEGRATING interneuron
CENTER (spinal cord),

sensory neuron activates

inhibitory interneuron

Motor neuron to

antagonistic muscles

is excited

3
.45’)‘

Phan xa gan
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=

Tay séng la trung tdm cta moét sé
phan xa thwc vat nhw: phan xa bai
tiet mo héi, phan xa dai tién, tiéu tién,
cac phan xa vé sinh duc...,
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Cac phan xa thwc vat

e
n
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Nicotine
stimulates
dopamine-
releasing
VTA neuron.

N

B ey | ,._Tﬂ

o

.

.‘/l/-\

Inhibitory neuron

Opium and heroin
decrease activity
of inhibitory
neuron.

Dopamine-
releasing
VTA neuron

Cocaine and
amphetamines
block removal
of dopamine
from synaptic

Y { cleft.
=20 S p
Cerebral e ‘:‘E /\
neuron of et e |
::ea\‘rrf\:\?ay 4 {.\, mse
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