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CHUONG 1: SINH LY HE THAN KINH

I. Céu tao va chirc ning ciia hé than kinh

~Cung voi he thong thé dich, hé than kinh diéu hoa moi hoat dong cta co
thé séng, giip cac co quan, hé co quan hoat dong trong sur thdng nhat v6i nhau va
thong nhat tuong d6i voi moi truong soéng.

1. Té bao than kinh (neuron)

Pon vi cdu tric ctia hé than kinh 14 t& bao than kinh hay neuron. M&i
neuron bao gom than té bao, soi truc va so1 nhanh (dudi gai). Tan cung cua soi
truc ¢ xinap, truyén hung phan tir than té bao ra goi 14 soi van dong. Cac soi
nhanh truyén hung phin vao thin té bao goi 1 soi cam giac. Cac soi truc két
thanh bo 1am thanh day than kinh (mdi soi than kinh duong kinh bang soi chi
khau c6 khoang 400-500 s¢1 tryc).

Soi than kinh ¢6 hai loai: sgi tran va sgi c6 vo miélin

Soi nhanh —-——,/'{
<«——Than té bao

Vo miélin

Eo Ranvie

y h Xinap than kinh
Mo phong té bao than kinh

2. Pic diém sinh 1y ciia soi than kinh

- Soi than kinh c6 tinh hoan chinh va lién tyc vé sinh ly: néu ép, budc hay
kep, hodc dung novocain tac dung 1én mot diém cua soi than kinh thi kha ning
dan truyen cua toan so1 khong con nira.

- Dan truyén hung phan tach biét: trong mot bo soi than kinh, mdi soi dan
truyén xung dong riéng cua no, khong lan ngang sang cac soi bén canh (dam bao
tinh chinh x4c trong dan truyén)



- Dan truyén hung phén trén soi than kinh theo hai chiéu, nhung trong co
thé hung phén chi din truyén theo mot chiéu xac dinh do ciu tao chirc ning ciia
xinap quy dinh.

- Soi than kinh c6 tinh hung phan cao. Sgi c6 vo mielin tinh hung phan cao
hon soi tran. Tinh linh hoat chirc nang cua soi c6 vo mielin cao hon sgi tran.

3. Co ché dan truyén hung phén qua sQi than Kinh

a. Din truyen hung phdn qua soi tran

Trén soi than kinh khong co vo mielin (soi tran), hung phan duoc truyén di
theo phuong thirc lan truyén tir dau soi dén cudi soi trén co s¢ phat sinh dong
dién hoat dong do chénh léch di¢n thé gifra hai diém hung phan va vung con yén
tinh trén soi than kinh.
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O trang thai nghi, ngoai mang cua soi tryc tich dién duong, trong mang tich
dién am. Khi diém A ¢ dau soi truc hung phan, tai d6 mang soi truc thay ddi tinh
thAm, dan toi hién tugng dao cuc: ngoai mang tich dién dm, trong mang tich dién
duong tao nén su chénh léch dién thé gitra diém A hung phan va diém B dang ¢
trang thai nghi. Su chénh l€ch nay lam phat sinh dong dién hoat dong goi 1a dong
dién cuc bg. Dong dién nay trong s¢i truc chay tor A dén B, qua mang ra ngoai
vong vé A. Dong dién nay la tic nhan kich thich gdy hung phan cho diém B, sau
d6 diém C... theo chu ky ndi tiép cho dén cudi soi. N6i cach khéc, trang thai hung
phin ctua mot diém trén soi thin kinh dan dén sy hung phan cta diém ké tiép, ctr
nhu thé, hung phﬁn duoc lan truyén doc theo soi than kinh.

b. Dén truyén hung phdn trén soi ¢é vé mielin

Céc soi ¢6 vo mielin cach dién nén hung phan trén soi c6 vo mielin phai
"nhay coc” qua cac eo Ranvie dé truyén di.

Khi yén tinh mit ngoai mang cia tit ca cic eo Ranvie tich dién duong,
trong mang tich dién am. Khi eo A hung phén, tai d6 xdy ra hién tuong dao cuc:
trong mang tich dién duong, ngoai mang tich dién am, do do6 phat sinh dong dién
hoat dong chay tu eo A hung phan sang eo B yén tinh 6 phia trong soi tryc va qua
co B no nhay vé eo A. Nhung 6 co A hung phan van con tiép tuc, tam thot tro nén
tro, khong tiép nhan kich thich nita, vi vAy hung phin ¢ eo B truyén ngay sang eo
C va su nhay bac tiép dién trén soi truc.
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Phuong thirc din truyén nhay bac c6 tbc do dan truyén nhanh hon su lan
truyén doc theo day than kinh, déng thoi tiét kiém duoc nang luong vi sy chuyén
dich ctia ion Na’, K' chi xdy ra ¢ cc eo ranvie giy ra sy ddo cuc chir khong xdy
ra trén toan bd soi truc nhu soi tran

4. Dan truyén hung phén qua xinap

a. Cdu triic ciia xinap

Xinap than kinh 1a phan ndi giita soi truc ctia té bao than kinh trudc

v6i soi nhanh hodc than cua té bao than kinh sau (xinap noron- noron) hoic ni
s0i truc cuia té bao than kinh trudc véi co quan dap g (céac loai co, cac tuyén)
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Hai loai xinap than kinh Cau tao xinap than kinh

Xinap gdm: Mang trudc xinap (phinh to tao thanh ctic xinap), khe xinap va
mang sau xinap.

Mang truéc xinap chira cdc chdt méi gidi héa hoc nhu acetylcholine,
adrenalin va mot sd ty thé.

Mang sau xinap chtra nhiéu enzyme acetylcholinesteraza, enzym nay co tac
dung phén giai axetylcholin thanh axetyl + cholin gitp cho than kinh c6 thoi gian
nghi ngo1.

b. Pdc diém hung phdn dan truyén qua xinap

- Hung phén chi truyén theo mot chiéu tir mang trudc dén mang sau xinap

- Téc d6 dan truyén hung phin qua xinap bi chim lai



- Su moi xay ra & xinap trudce ti€n

- Xinap dé bi cac chit hoa hoc tac dong

c. Co ché dan truyén hung phdn qua xinap

- Co ché vat ly — thuyét dién hoc

Hung phan truyen qua xinap nhd dong dién hoat dong V,. Khi hung phan
truyén dén phan cudi cung cua soi truc thi tao ra dong dién c6 cudng d6 16n dé co
kha niang vuot qua khe xinap dén kich thich mang sau xinap hung phan. Két qua
14 hung phan duogc truyén di tiép.

Thuyét nay khong giai thich duogc diac diém dan truyén 1 chidu, chdm lai va
sy moi cua xinap.

- Co ché hoa hoc

Hung phan duoc din truyén nho cac chit moi gidi hoa hoc. Theo quy luat
nhi¢t hoa hoc, khi nhiét d6 tang 1én 10°C thi toc do phan Umg tang 2-4 lan.

Theo doi su dan truyen hung phan qua soi than kinh thay khi nhiét do phan
Ung tang 10°C thi tc do dan truyén tang toi 12-14 1an, do d6 thay co su lién quan
giita dan truyén hung phin qua xinap voi cac chit hoa hoc tiét ra & d6. Noi cach
khac su din truyén hung phan qua xinap phai nhd chit hoa hoc 1am méi giéi nhu
acetylcholine va adrenalin c6 & mang trudc xinap.

- Co ché dién - hoa

Khi chua c6 hung phéan, chua xuat hién dong dién sinh hoc, chat moi gidi
chua dugc giai phong. Khi c6 hung phan, bat ddu xuit hién dong dién, dong dién
kich thich lam giai phong chat moi gidi. Chat moi gioi khuéch tan qua khe xinap
tac dong dén mang sau xinap lam thay doi tinh thim cta mang, dan téi hién tuong
déo cuc, xuit hién dong di¢n hoat dong lam cho hung phén tiép tuc duoc truyén
di trén soi than kinh (hung phﬁn xuét hién & dang tin di€n => tin héa => tin di¢n).

Thuyet nay giai thich dugc:

+ Sy dan truyén mot chiéu ctia hung phn qua xinap: chat méi gidi hoa hoc
chi duoc tong hop ¢ mang trudc xinap.

+ Tbc do dan truyén hung phan qua xinap bi cham lai: do c6 su chuyen dbi
tin dién — tin hoa — tin dién can phai c6 thoi gian, cac chit héa hoc khuéch tan
chadm hon so véi toc dod dong dién.

+ Céc chat moi gidi la céac chit hoa hoc nén d& bi tac dong bdi cac chit hoa
hoc khac.

+ Nhanh bi moi: qua trinh chuyén d6i tin hiéu tir tin dién sang tin hoa va
nguoc lai lam ting sy trao d6i chat ¢ xinap, tang tong hop chat moi gidi than kinh
gay ra sy moi ¢ xinap trudc tién.

Thi nghiém xac dinh khu méi trén tiéu ban co thin Kinh

Hai tiéu ban co than kinh

Tiéu ban 1: dung dong dién kich thich vao day than kinh tiéu ban 1, co 1
co. Kich thich lién tuc dén khi co 1 khong co nita, chua c6 két luan gi.



Dung dong dién kich thich thang vao co 1, co 1 van co, ching t6 co 1 chua moi

Tiéu ban 2: vat diy than kinh cta tiéu ban 2 1én trén than kinh tiéu ban 1.
Dung dong dién kich thich vao tiéu ban 1 thiy co 1 khong co nhung co 2 co.
ching té than kinh co 1 chua moi.

Piém moi xuat hién dau tién ¢ xinap, moi do chit méi gidi & mang trudc
xinap khong duoc tong hop kip khi kich thich lién tuc 1am hung phan khong
truyén dugc qua khe xinap.

5. Cau tao than Kkinh trung wong ¢ dong vat thiy sin

O dong vat thuy san, tiy tung nhom phan loai ma c6 hé than kinh trung
wong khac nhau. O dong vt than meém vo1 dac trung boi he than kinh dang hach
phan tan. Pong vat giap xac da co cdu trac khdi hach nio gom ndo trudc nam o
truGc miéng, ndo gitra va ndo sau ¢ sau miéng. Nao trudc dicu khién mat, ndo
giita diéu khién d6i rau trong, ndo sau diéu khién d6i rau ngoai. O ving no trudc,
ndo sau trén hach nguc con co6 cac té bao than kinh tiét cac kich td diéu hoa qua
trinh 10t x4c, sinh giao tir, phan tinh, d6i mau... trong s6 nay can ké dé co quan Y
(tuyén 16t xac va diéu khién sinh trudng) va co quan X (tuyén kim ham sinh
truong va 10t xac). Trong néo giap xac lon (tom, cua) con co trung tam liép hop
than kinh phirc tap nhu thé cuong, thé trung rm, cau ndo trudc... gidp xac cling
¢6 hé than kinh giao cam phat trién.

Heé than kinh trung uong trong ca xuong va ca syn co ban giong nhau, 13 hé
than kinh dang & ong, bao gdm ndo b va tiy song.

Néo bo gom ndo trudc, ndo trung gian, ndo gitra va hanh nao.

Nao trude gom hai ban cau nio con nho, day cting co thé van day nhung
noc chi 1a biéu mo rat mong, chua co céc té bao than kinh trén noc, phia trude hai
thuy khiru gidc con chua phan hoa ro.

Nio trung gian c6 mit bén, mau ndo bén trén bi ndo trudc va nio gitra che
phu, mat dudi co hai thuy lon, co do1 day thi giac bat chéo, phéu nio, mau nio
duoi va tai mach phat trién c6 vai trd quan trong trong dinh hudng bo.

Nao gilta gom hai thuy thi gidc 1on ung voi mét rat phat trién. Mat 1a co
quan thu cdm chinh trong viéc phat hi¢n, sdn moi va lan tranh ké thu.

Tiéu ndo da phat trién thanh thiy phi 1én trén hd tram cua hanh ndo, tng
v61 van dong linh hoat va phtic tap cua ca. Riéng ho ca chép, tiéu ndo cua ca 16n
hon c4 ndo giita, phat trién manh 1én phia trudc tao thanh nhiéu van tiéu ndo day
lti ndo gitra 1€ch sang hai bén, phia sau phu kin thuy mat cua hanh nao.

Ngoai chirc nang diéu khién cac phan xa khong diéu kién, Hanh ndo con la
trung khu vi giac ctia cd. O ho ca chép, hanh ndo phat trién ba thuy 10n, thiy mat
& chinh gitra va hai thiy mé tau 16n lién quan chit ché v6i sy phat trién cua day
than kinh X- day diéu khién hoat dong cta nhiéu ndi quan quan trong: ho hép,
tiéu hoa, tudn hoan...

Tir ndo bd clia ca phat ra 10 doi day than kinh gom:



- Poi I: Day khiru giac, xuat phét tir thuy khiru giac cua ban cau dai ndo
chay t&i hd khuu.

- Poi II: day thi giac, xudt phat tir day ndo trung gian, bit chéo nhau trudc
phéu nio, chay vao trong cau mat thanh than kinh vong mac.

- Day III: Day van nhdn chung, xuat phat tir ndo giita t§i ciu mat, dicu
khién 4/6 co van mit: co thang trén, co thing dudi, co thiang trong va co chéo
dudi.

- D61 IV: Day cam xuc (day rong roc) xudt phét tir ranh gidi cia ndo giira
va hanh nio, di t6i cau mat diéu khlen co chéo trén.

- P6i V: Day tam thoa, xudt phat tir hai bén phan trudc ctia hanh ndo, phan
ba nhanh di t&i mét, ham trén va ham duséi.

- P61 VI: Day van nhan ngoai, Xuit phat tor mat bung, phﬁn trrdc cua hanh
ndo di tdi cdu mat, diéu khién co thing ngoai.

- b61 VII: Day than kinh mit, & c4 sun rat phat trién, c6 géc dinh vo1i géc
day V, phan hai nhanh: nhdnh mat va nhanh duong bén. Nhanh duong bén lién
quan dén co quan duong bén ¢ phan dau ca, nhanh mit phan toi co mit, xoang
miéng va cung mong.

- D6i VIII: Day thinh gidc, xudt phét tir hanh ndo tiép ddy VII, di t6i tai bau
duc, tai tron ciia tai trong, diéu khlen thang bang, thinh gi4c.

- Boi IX: Day ludi hau, goc tir phan sau ctia hanh ndo, tiép sau day VIII,
phan nhanh t6i diéu khién ludi, hau va cung mang I.

- P61 X: Day phé vi, xudt phat tir phin sau ctia hanh nio, 1a diy 16n nht,
phan thanh nhiéu nhanh téi diéu khién cac co quan ho hap (cac cung mang con
lai, trir cung I) co quan tuan hoan, co quan tiéu héa (thuc quan, rudt, da day...) va
ca duong bén.

Tuy song goém ong tay rat dai, thudn nho dan vé phia cubi dudi, doc giira
lung va bung 6ng tity déu c6 ranh 16m, tiét dién tiy c6 hinh hoi bau dyc, chat xam
trong tiy da tap trung kha rd thanh chir H, c6 stng lung lién hé véi ré lung, stng
bung lién hé v6i ré bung. Cac day than kinh tay tir r& lung va ré bung khong tach
roi ma nam chung trong mot day tily, tao thanh mot day pha véi chiic ning cam
gidc va van dong nhu ¢ dong vat c6 xwong song bac cao, tng vai chi trude va chi
sau vin dong manh, tay c6 phan phinh vai va phan phinh hong, ¢ d6 c¢6 nhiéu day
than kinh tip hop thanh dam rdi vai va dam rdi hong, chap thanh nhitng ddy than
kinh 16n t6i diéu khién cac chi.

Hé thong than kinh trung wong bao gom nao va tuy song, 14 co quan diéu
khién moi hoat dong ciia co thé, dam bao mdi quan hé mat thiét giira co thé voi
moi truong.

I1. Céu tao va chirc niing than kinh thwe vat

Than kinh thuc vét diéu khién hoat dong cua cac co quan ndi tang, bao gém
than kinh giao cam va pho giao cam. Co quan ndi tang hoat dong co tinh ty dong,



khong phy thudc vao y muén cia chi quan, co thé khong chi huy duoc cac co
quan ndi tang cua minh hoat dong theo ¥ mudn. Ngoai ra sy truyén xung dong
cua ndi tang thuong khong phat sinh cdm giac rd rang trong ¥ thic cua da hodc
cac co quan cam giac dac bi¢t khac, vi thé nén nguoi ta con goi than kinh thyuc vat
1 than kinh ty chu.
1. Pic diém giai phiu

Day than kinh ly tdm ciia than kinh thuc vat xuat phat tir hé than
kinh trung wong nhung khong truc tiép dén co quan hiéu tng ma truéc d6 di qua
mot dt than kinh ngoai bién (hach than kinh), rdi tir neuron ctia d6t than kinh d6
phat sinh ra ddy than kinh dén chi phéi cac co quan hiéu Gmg. Soi phat ra tir than
kinh trung wong dén ddt than kinh goi 1a soi trudc dot. Soi tir ddt than kinh dén co
quan hiéu tng goi 1a soi sau ddt.

Théan kinh thuc vat bao gdm hé than kinh giao cam va than kinh pho giao
cam. Giira than kinh giao cam va pho giao cam ctng khac nhau ve mat giai phau.
O dong vat co xuong song ndi chung, sgi giao cam bat nguon tir gbc bén cia tay
song & phan ngyc va phan lung; soi pho giao cam bat ngudn tur nh1eu noi: Dot
than kinh phé giao cam cua ndo (& ca chi yéu la phan nay), phan cubi tuy song
Thén kinh giao cam phan b rong rai, hau nhu tat ca cic co quan nodi tang déu co,
than kinh pho giao cam phan bd c6 tinh cuc bd, c6 nhirng co quan khong chiu su
chi phéi ctia than kinh phé giao cam. Vi du nhu mach mau & co va da, tuyén md
hoi...

O than kinh giao cam thi soi trudc d6t ngan, soi sau dot dai; than kinh phé
giao cam thi soi trudc dbt dai, soi sau dét ngan hon.

Chi tieu Thén kinh giao Than kinh phé giao
so sanh cam cim
Trung khu Goc bén cua tuy Than kinh 'pho giao cam

song doan nguc va lung clia ndlo, phan cudi tuy sng

Phan bd cuc by, mot sb

Rong rdi, dén hau co quan khong chiu chi ph01

Phan bo hét tat ca cac co quan ndi
mach mau & co va da, tuyén md
tang N
ho1
So1  than Soi trude dot ngan, So1 trudc dot dai, soi1 sau
kinh so1 sau dot dai dot ngan hon.

2. Pic diém sinh ly

Khi kich thich soi trudc dbt cua than kinh giao cam dé gay nén phan ng
clia cac co quan hiéu Gng thi thoi ky tiém phuc cua né twong ddi dai. Sau khi
ngimg kich thich, tic dung van tiép tuc kéo dai twong ddi 1au, cic co quan hiéu



Ung tham gia phan ng tuong d6i nhiéu. Thoi ky tiém phuc dai, tac dung lau la do
soi sau d6t ctia than kinh giao cam tuong dbi dai, lai dan truyen cham vi phai qua
xinap than kinh va phu thudc vao co ché din truyén cta co chat & mat cudi than
kinh. Nhiéu co quan tham gia phan tmg 14 vi mot soi trude d6t cta than kinh giao
cam lién h¢ v&i nhi€u neuron dét than kinh. Néu kich thich sgi trude dot ctia than
kinh pho giao cam thi ngugc lai, thoi ky tiém phuc nga‘in, pham vi tac dung hep va
thot gian tac dung khong lau.

Hé than kinh thuc vat cta ca biéu hién dic trung sinh 1y gitra than kinh giao
cam va than kinh pho giao cam rd rét.

3. Co ché din truyén héa hoc ciia than kinh thuc vat

Xung dong dan truyén dén mut cudi ciia than kinh thuc vat s& lam san sinh
mot chit hoa hoc, chit nay tac dung vao té bao co quan hi¢u tng, nhd d6 ma thyuc
hién chtrc nang diéu tiét cua than kinh. Qua trinh d6 goi 1a dan truyén hoa hoc.

Khi soi trude dbt cua than kinh giao cam va pho giao cam hung phan déu
tiét ra acetylcholin. Nhung khi than kinh giao cam hung phéan, xung dong truyén
dén mut cudi cua sgi sau d6t thi san sinh ra Noradrenalin va rat it Adrenalin cac
hormon ctia tuyén thugng than kich thich co tron cua mach mau giy co bop va
tang hoat dong cua co tim. Tuy nhién, khong phai tat ca cac soi sau dot cua than
kinh giao cam déu tiét ra Noradrenalin va Adrenalin. Vi dy than kinh giao cam
chi phdi tuyén mo hoi hodc soi giao cam gidn mach déu tiét ra Acetylcholin.

Chat hoa hoc duge san sinh ra & mat cudi than kinh khong bao lau sé bi
pha hily va mat tac dung.

Acetylcholin sau khi duoc san sinh ra s& bi acetylcholinesteraza trong to
chirc va mau phan giai thanh cholin va axit acetic. Adrenalin va Noradrenalin
(néu c6) bi cac enzym oxy hoa lién quan phd huy, qua trinh pha huy nay cua
noradrenalin chdm hon so vdi acetylcholin do d6 chung co thé théng qua tuan
hoan mau dén gy tac dung dbi vai cac t6 chirc khac, pham vi tic dung ctia ching
rong hon so vo1 axetylcholin.

4. Tac dung sinh 1y ciia hé thian kinh thuc vt

a. Piéu hoa hoat dong cua cdc co quan noi tang

- Céc co quan n0i tang déu chiju sy chi phéi cua than kinh giao cam va pho
giao cam.

- Than kinh giao cam chi yéu 1a “huy dong” ning luong trong co thé ting
cuong su hoat dong cua co thé.

- Than kinh pho giao cam chu yéu 13 “diéu chinh, ting trit va giam bot”
nang luong bi ti€u hao, co6 lgi cho sy duy tri hoat dong 1au dai ctia co thé.

b. Tac dung dinh duong

- Thén kinh thuc vat co tac dung diéu hoa trao ddi chét cuia td chirc co thé. Theo
Pavlop than kinh giao cam chi phéi tim, ting cudng hoat dong co bop ciia tim.



- Hé giao cam phan b tir dot c6 s6 8 dén dot that lung 2, 3. Tir bén sing
chat xam tuy séng dén cac co quan dugc than kinh giao cam chi phdi ¢6 2 neuron.
Neuron trudc hach va neuron sau hach.

- Hé pho giao cam: phan bd ¢ ba noi ndo giita, hanh tuy va cac dbt cung
clia tuy séng.

- Than kinh phé giao cam lam gidn tim, than kinh giao cam lai lam co cac
co quan ndi quan. Vi vy, chung ho tro nhau giup cic co quan ndi tang hoat dong
co gian mot cach nhip nhang va binh 6n.

- O c4, chi co tim va da day co su phéi hop cua than kinh giao cam va pho
giao cam, hé thong bai tiét khong co. Vi thé, néu khong c6 hé than kinh thuc vat,
ca khong thé séng duoc.

II1. Tiy song

- Tuy sdng ctia ca ciing nhu dong vat co xuong séng khac gdm nhiéu dbt
song ciu tao thanh. La noi thuc hién hoat dong phan xa (nhat 13 phan xa khong
diéu kién). M&i @bt tuy sdng déu co ddy than kinh ly tam va huong tam qua goc
tuy séng. DAy than kinh van dong thong qua goc phia bung (r& bung). Diy cam
giac thong qua goc phia lung (ré lung) cua tuy song.

- Chirc nang chu yéu cua tuy song la thyc hién hoat dong phan xa va dan
truyen hung phan. Trong tuy song c6 rat nhiéu trung khu than kinh c6 lién quan
dén hoat dong cua co va da. (dleu hoa truong luc co thé, co quan phat dién, hau
hét co van, lién quan t61 by may tién dinh (tai trong) va tiéu ndo — nio sau)

- Tuy sdng dan truyén cac xung dong cam giac tur bén ngoai 1én cac trung
khu cao cip cua than kinh trung wong va truyén cac xung dong than kinh.

IV. Nao bo

Nio bo gom: hanh ndo, ndo sau, ndo giita, ndo trung gian va ndo trudc

Nao gitra

Nhan phia lung Tiéu nio

Hypothalamus //IV/"
Naotrude " ; &\‘

Hanh khiru gidc g =

fasmach | Bt mbe iy
Hanh tity

Sl Bl ke _,
Nhan khiu gléc i ._J I :
r | T Bao mach B i

Buéng nao III : || Tuyén Buéng nao IV

I Yén
@

Nhan trudc
Thalamus

Nhén phia bung
Thalamus
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Nao bd ca chép bo doc

1. Co nang cua nao cung (hanh ndo, hanh tuy)

Céc day than kinh phat ra tir ndo cing phin bd dén va chi phdi hoat dong
clia cac co quan quan trong nhét cta co thé nhu héo hép, tim, da day, rudt, mé 10
tai trong, co quan cam giac.

Hanh n3o ndi lién vé6i tay song, 1a noi xuat phat cua 6 doi day than kinh tir
V — X. Trong nio bd co cac trung khu hoat dong song nhu sau:

Trung khu ho hép néu pha huy mot bén nio ca chep (cac loai ca xuong
khéc) hoat dong ho hap cua mang tuong tng do nd chi phéi s€ ngung lai.

Trung khu diéu tiét té bao sic t6 - trung khu hoa sang nam & phan trudc cua
hanh ndo. Dung dong dién cam ung kich thich hanh ndo thi toan bo té bao sic td
den, hong, vang déu co lai. Néu kich thich ¢ dudi trung khu hoa sang mot chut thi
cac té bao sac t0 lai no ra, 1am cho than cac c6 mau sam.

Trung khu thing bang: Hanh ndo c6 tac dung diéu khién su thing bang ctia
co thé c4, néu pha mot bén nio cung thi ca chi boi 16i xoay vé bén ndo bi pha. Do
bén nio ciing bi phé thi co & phan than bén d6 bi gidn ra, trong khi d6 co phia bén
kia van co. Néu phd ca 2 bén ca s& ngira bung hoidc boi vong tron.

Nio cung con 14 noi diéu khién hoat dong co bop tim, hoat dong co gidn
cua mach mau.

2. Chirc niing ciia nio sau (tiéu nio)

Nio sau ctia ca phét trién to hay nho ciing tuy thudc vao kha ning van dong
ctia ca. Nhirng loai ca van dong kém (c4 miéng tron) ndo sau rat nho. Loai ca hoat
d6ng nhiéu (ca Nham, ca Trich, ca Tuyét) ndo sau rt phat trién.

Nio sau diéu khién hoat dong ctia cac dbt co & than va vdy, c6 tac dung
duy tri sy thing bang va tu thé cta ca; diéu tiét ning luc hoat dong cia co va su
van dong nhip nhang cua co thé. Nhitng cé boti 161 nhanh, hoat dong nhiéu thi ndo
sau co ktich thudce 16n va nguoc lai.

3. Chirc niang cua nao giira

La trung tdm co quan thi giac, co day than kinh phan b toi vong mac mat
giup mat phan biét duoc vat thé. Ndo giira clia c4 gdm phan day twong di 1on va
phan nap Phan nap c6 mot ndo nho chia ndo gitra thanh 2 thuy goi 1a thuy thi gidc.

Bé mit thuy thi gidc bi ton thuong, s& lam cho van dong cua ca bi r61 loan,
khong gitr duoc tu thé boi 161 binh thudng. Néu chi mot thuy thi gidc bi ton thuong
thi phan co thé phia bén kia s& van dong lic lu, phan xa dong tir bi giam sut.
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4. Chirc nang cua nio trung gian

O c4 ndo trung gian rat nho, bi ndo trude che lap, tap trung day than kinh
dén co quan thu cam, co trung tam gay kich thich mau da. Néo trung gian c6 anh
huong 16 rét ddi voi té bao sac t6, c¢o trung khu than kinh lam ca c6 mau sam. O
dong vat bac cao, ndo trung gian 1a trung khu cao cip sau vo dai ndo. Néu pha
ndo trung gian, da s& c6 mau tham hon.

5. Chirc nang cua nao trudc

Nio trude ndi lién véi co quan khiru gide cta ca. Co trung tim khiru giac.
Néu phéd néo trude, ca s& khong cé phan tmg khiru giac, khong co phan ung tich
cuc voi cac kich thich bén ngoai, s€ khong tim dugc thirc an.

Phén biét than kinh thyc vat v6i than kinh dong vt

Chi tiéu so sanh Hé TK dong vat Hé TK thuc vat

Kich thudc soi than Soi rat to Manh
kinh

Téc d6 dan truyén Nhanh Cham
xung than kinh

Trung khu than Xudt phat tir cac Xuat phat tir d6t
kinh phan khac nhau cia than | tuy song

kinh trung wong

Duong di cua soi Khong qua hach Qua hach than

than kinh kinh (& 2 bén d6t sdng)

V. Phan xa c6 diéu kién

Phan xa 1a phan tng cua co thé véi nhimg kich thich cua moi truong bén
ngoai va moi trudng bén trong co thé dé thich (g v6i moi truong song

Phan xa c6 diéu kién 1a hoat dong dac trung, riéng c6 cua hé than kinh cép
cao- vO ndo

1. Pai cwong vé vé nio

Pong vat tién hoa cang cao thi vo ndo cang phat trién, co6 nhiéu nép gap
nhin nén dién tich cang 16n. O v6 ndo c6 nhiéu neuron than kinh khac nhau.

C4 chua c6 vo dai ndo, ndo sau cua no la co quan thich tng phan xa cao
cép cua ca.

Dong vat trén can: ban cau ndo trudc phat trién thanh tré thanh trung khu
hoat dong phan xa chu yéu

Ludng cu: Ndo sau khong con tac dung 13 co quan phan xa chi yéu, ban
cau dai ndo chua phat trién diy du nén phan xa c6 diéu kién kém hon nhiéu so vai
ca.

2. Phin xa khong diéu kién (PXKDK) va phan xa coé diéu ki€n
(PXCDK)
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Phan xa khong diéu kién la phan xa co ban nhat & dong vat bac cao va
ngudi. Loai phan xa ndy c6 dudng phan xa c¢b dinh, khong can diéu kién rén
luyén va hoc tap, dugc hinh thanh trong qua trinh tién hoa va di truyén lai cho thé
hé sau.

Phan xa c6 diéu kién 14 phan xa dugc xay dung trong qua trinh song thong
qua diéu kién “hoc tap, ren luyén”. Khi diéu kién song thay doi thi cac phan xa c6
diéu kién ciing c6 thé co su thay d6i twong tng.

So sanh PXKDK va PXCDK

Pic PXKDK PXCDK
diém so
sanh
Trun Nam trong nhitng phan Vo ndo
g khu cap thip ctia hé TKTU nhu:
tiy song, hanh ndo, ndo giita
Tinh Bam sinh, sinh ra da Phan xa c6 tinh chat ca
chét co, la phan xa dic trung cua thé
loai.
Phan xa mang tinh chat Phan xa khong bén viing,
bén ving, ton tai trong sudt | khi KTKDK khong duge duy tri
doi song clia ca thé. cting c6 thi PXCKD dan mét di
Tac Xac dinh d6i vi mdi Khong xac dinh, vi du
nhin  cua | phan xa: thic dn => niém | PXCDK tiét nuéc bot & chd co
phéan xa mac miéng => tiét nudc bot. | thé thanh lap bing dung tiéng
chuong, anh sing hay bat ky
kich thich nao khac.
Cung C6 san va ton tai sudt Hinh thanh trong qua
phan xa doi ca thé trinh sdng trén co so duong lién
h¢ tam thoi trong vo ndo.
Cung phian xa khong cb
dinh vinh vién ma co thé thay
d6i theo diéu kién sdng

3. Co ché hinh thainh PXCDK

a. Co ché kinh dién ciia Paplop

PXCDK dugc thanh lap trén co s dudng lién lac tam thoi giita hai diém
hung phan trong vé ndo do mét kich thich cé diéu kién va mot kich thich khong
diéu kién dua trén cac co sO sau:

1. Khi ¢6 hai diém cing hung phén cing xuét hién trén vo ndo, thi chung
c¢6 xu hudng lién lac véi nhau vi qua trinh hung phan tai mdi diém déu lan téa ra
rdi gap nhau tao thanh dudng lién lac tam thoi gitra hai diém.
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2. Piém hung phan manh hon sé& 14 diém vu thé. Sau khi song hung phan
cua hai dlem gap nhau thi diém wu thé c6 kha ning thu hat song hung phan cua
diém yeu hon v€ phia minh — 13p lai nhiéu lan sé& tao thanh duong lién lac tam
thoi gitra hai diém hung phan.

3. Puong lién lac tam thot hinh thanh ¢ vo ndo 1a co s& thanh 1ap PXCDK

b. Ban chat phan tir cua lién lac tam thoi

Lién hé tam thoi thuc ra khong chi 1a duong nbi giita hai ving hung phan
ctia vo ndo ma 1a mbi lién hé ndi bao va duge ton tai ngay trong mot té bao than
kinh.

Khi ¢6 hung phin, xung than kinh ctia noron huéng tim dén mang trudc
xinap kich thich giai phong cac chit moi gidi hoa hoc (axetylcholin hodc
adrenalin).

Mang sau cta xinap thudc soi nhanh cta noron sau c6 nhitng diém tiép
nhan chit mdi gidi d6. Nhitng chat tiép nhan c6 ban chat 14 protein.

Trong PXKDK thi chit moi gidi va chat tiép nhan 1a sin c6 hay mdi lién hé
14 co san.

Trong PXCPK do sy két hop gitta kich thich c6 diéu kién va kich thich
khong diéu kién nhiéu lan d3 dan dén su tong hop chat moi gidi va chat tiép nhan
mol.

Chat tiép nhén 1 protein, muén téng hop duoc protein phai thong qua hoat
dong ctia gen va ARN thong tin (mARN). mARN s& duy tri mdi lién hé “protein
tiép nhan- chat moi gi¢i” 1a co s& phan tir cta sy thanh 1ap PXCPK va ciing 13 co
ché nhé.

4. Piéu kién dé thanh lap PXCPK

Pé thanh 1ap duoc PXCPK phai dam bao cac diéu kién sau day:

- Két hop kich thich CDK va kich thich KDK nhiéu lan va thuong xuyén
(cting c6 PXCDK)

- KTCDK xay ra truéc KTKDK thi PXCPK thanh 1ap dé dang, nhanh va
chic chin. Néu hai kich thich dong thoi thi van thanh lap duge PXCPK nhung
cham hon, khé khin hon va khong chic chin. Néu KTKDK truéc KTCDK thi
khong thanh 1ap dugc PXCDK.

- Mtre hung phan do kich thich KDK giy ra phai manh hon muc hung phan
do kich thich CDK gay ra. Mubn thanh 1ap PXCPK tiét nudc bot thi chd phai &
trang thai d6i, thirc dn ngon, hap dan giy dugc hung phin manh ¢ trung khu an
trong vo ndo, con tiéng chudng reo & mirc vira phai, gy hung phin yéu hon cho
vO nao.

- V6 ndo phai toan ven, hé than kinh con vat ¢ trang thai binh thudng

- Tién hanh thi nghiém trong moi truong yén tinh.

5. 'Y nghia sinh hoc ciia phéan xa c6 diéu kién
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Trong qua trinh xay dung phan xa co diéu kién, nhat thiét phai co tac nhan
kich thich c6 diéu kién xuat hién trudc tac nhan kich thich khong diéu kién. Kich
thich c6 diéu kién 1 tin hiéu cua kich thich khong diéu kién, né thay thé kich
thich khong diéu kién gy nén phan mg c6 tinh phan xa doc ddo ctia co thé.

Nho c6 phan xa ¢cé diéu kién ma dong vat ton tai phat trién thich ung v4i sy
thay d6i khong ngimg cua diéu kién moi truong.

Dua vao phan xa co diéu kién, dong vat co thé bao dam chinh xac hon su
thing bang giita co thé véi moi truong, thich ung tét vdi didu kién ngoai canh.

Vi du: khi cho ca an, dong tac cho in thuong xuyén giy tiéng dong tao nén
tin hiéu bat moi cta c4.

Phan xa c6 diéu kién & ca:

- C4 kho bao v¢ nhiing phan xa co diéu kién do nguoi huén luyén tao nén.

- Rt kho tao cho c4 phan xa c6 diéu kién vé dau vét, néu c6 cling khong
duy tri duoc lau dai.

- C4 c6 phan xa v6i thoi gian, mau sic, hinh dang nhung phai lap di, 1ap lai
nhiéu lan.
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CHUONG 2: SINH LY CAM GIAC

Cam giac 1 4n twong chii quan cua co thé khi co thé nhan kich thong qua
hoat dong ctia co quan phan tich ma san sinh ra. Cac co quan tiép nhan cac kich
thich do goi la co quan cam gidc (thi giac, thinh giac, khtru giac, vi giac, xuc
giac). Sau khi cic co quan cam giac tiép nhan kich thich, kich thich duoc chuyén
hoa thanh cic xung dong than kinh va dugc truyén vio than kinh trung wong,
thong qua phan tich va tong hop nhitng xung dong than kinh d6 c¢6 thé hinh thanh
nén cam giac.

Mbi co quan cam gidc chi c6 mot loai kich thich thich hop, vi du 4m thanh
14 kich thich thich hop d6i véi co quan thinh giac, 4nh sang 1a kich thich thich
hop dbi vi co quan thi giac....

Mudn gay dugc cam gidc phai co kich thich thich véi co quan nhan cam,
cuong dg va thoi gian kich thich phai da va phu hgp véi tiung co quan. Cuong do
kich thich nho nhat c6 thé giy nén cam giac goi 1a ngudng cuong do tuyét ddi co
cam giac.

Néu tac nhan kich thich tac dung v6i thoi gian tuong ddi dai thi tinh cam
thu cua co quan cam thu vai kich thich d6 sé giam dan. Qua trinh do goi la su
thich trng cuia co quan cam thuy.

I. Cam giac thi giac

1. CAu tao mit ca va ddng vat noéi chung

FISH EYE STRUCTURE

- spectacle

Mit 14 co quan thi giac cua dong vat. Mit ca thudng c6 hinh bau duc.
Thanh bén trong ctia mat do 3 16p mang: cung mac, mach mac va véng mac ciu
tao nén. O ¢4 syn va ca sun vdy xuong (c4 tam) thi cing mac 13 chit sun, con & ca
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xuong 1a chit xo. Phin cing mac ¢ phia trude hinh thanh gidc mac trong sudt.
Giac mac cua ca tuong d6i dep, mit ca lai nam & hai bén ctia dau nén khi van
dong trong nudc b thé tranh duoc nhirng tén thuong do ma sat gy nén.

Bén trong cung mac la mach mac, c6 nhiéu mach mau va sac t6. Mach mac
kéo vé phia trude tao thanh méng mac, giira 1a dong tir. O mot sb loai ca dong tir
khong co dugce vi khong co co.

Lop trong cung la vong mac, la bo phan chu yeu nhan cam anh sang va tao
nén cam giac thi giac. Vong mac do nhiéu 16p té bao than kinh tao thanh, trong d6
c¢6 nhiéu té bao cam quang hinh chép va hinh tru.

Bén trong mét c6 thay tinh thé con goi 13 con nguoi, do nhiing dam té bao
trong suot khong mau tao thanh, khong co than kinh va mach mau, thuong 1a
hinh cau Giira cac mac va thay tinh thé 13 mot khoang khong chira mot chét dich
trong sudt va ¢ nang lyc phan quang. Khoang khong gitra thuy tinh thé va vong
mac chira dy thuy dich, 1a mot chat thé keo c6 do quanh rat 16n, c6 tac dung cd
dinh vi tri cua vong mac.

2. Chirc niang cia vong mac

Pic diém céu tao cua vOong mac: vOong mac mit ca gém 4 16p do nhing
dam té bao phtrc tap tao thanh

Lép té bao thuong bi sic t6 ndi tiép vi mach lac c6 tac dung ting cudong
kha ning hap thy anh sang.

Lé&p té bao hinh try va hinh chop.

Lop té bao than kinh c6 céac soi lién lac v&i nhau

Lop té bao than kinh co cac soi truc hop lai v61 nhau tao thanh than kinh
thi giac ndi voi ndo.

Té bao hinh tru va té bao hinh chop co vai tro quan trong trong qua trinh
t1ep nhan anh sang. Khi anh sang chiéu vao mit, té bao hinh chép & khu vuc sang,
gan 16p ngoai, phia trude, t& bao hinh try cach xa anh sang, bi cac té bao sic to
bao boc. Nhu vy anh sang vao dén vong mac sé tac dong dén té bao hinh chop.
Nguoc lai, khi vao chd t6i, khong co anh sang chiéu vao mat, té bao sic td quay
lai xung quanh nhén; trong khi do, cac té bao hinh try di dong bén canh mang &
phia trude. Lic nay té bao hinh chop tuy khong bi bao boc nhung nd khong bi tac
dung bai chi anh sang c6 cudng d6 manh méi cé thé kich thich 1am té bao hinh
chop hung phan

3. Tac dong quang hoa cua vong mac

Qua4 trinh cam quang ctia vong mac chti yéu 1a mot qué trinh hoa hoc.

Khi anh sang kich thich vao by phan cam gidc cia vong mac sé lam cho
nhitng chit khong chiu anh sang gan dau hoic bén trong té bao hinh tru va hinh
chop bi phan giai hoa hoc, do d6 gdy nén hung phan than kinh, tao nén cam giac
clia mat — thi giac.
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Trong té bao hinh tru ctia vong mac & dong vat c6 v va ngudi ¢ chit
Rhodopsin. O ca 1a chat Porphyropsin goi 1a chit mau thi gidc. Chat nay hap thu
rat manh d4i v&i cac bo phan quang phd xanh va luc.

Rhodopsin, Porphyrospin khi c6 anh sang chiéu vao, dudi tic dung quang
hoa s€ phan giai thanh Opsin va Retinal (Vitamin A). Khi trong bong t6i, chung
lai dugc tong hop lai thanh Rhodopsin va Porphyropsin

Cam giac mau sic: mau sic 1a do kich thich cua nhing anh sang c6 budc
song khac nhau trong quang phd gay nén. Tat ca cac loai mau sic déu co thé xép
vao hai loai la ¢6 mau va khong mau. Loai khong c6 mau tirc la chi c6 mau sang
va toi vi dy mau den, tring va xam. Su khic nhau giita cac mau sic nay 1a &
lugng anh sang phan xa ctia chung, tic 1a do sang khac nhau

4. Thi giac cua ca

Mit cé c6 thuy tinh thé twong dbi 16n, hinh ciu nén c4 khong nhimng c6 kha
niang nhin thang ma con tiép thu duge anh sang chéo.

Mt cé& can thi chi nhin dugc vat thé tuong dbi gﬁn, do thuy tinh thé cua ca
khong c6 kha ning dan hoi, dong thoi dé thich nghi v6i diéu kién sdng dudi
nude- moi truong ma anh sang khd xuyén qua. Mit ca nhin duoc vat thé xa 10 -
12 m, do c6 kha ning diéu tiét khoang cach giita vong mac va thuy tinh thé.

C4 c6 thé nhin théiy vét thé trén mit nudc. Nhitng vat ¢ trén mat nudce do su
khuc xa cta anh sang nén ciing c6 thé lot vao mat ca.

‘Vung nhin cua mdi mot mat ca goi 1a ving nhin don, pham vi nhin thﬁy ca
hai mat goi & vung nhin kép. Nhiing vat thé trong vung nhin kép ca nhin thiy rat
rd. Vung nhin kep rong hay hep la do hinh dang cua dau ca, vi tri ctia mét c4, tinh
hoat dong ctia mat cé4 trong khoang mat.

Ca c6 kha nang phan biét duoc mau sdc

Sy thich nghi dac biét cua mét ca: trong pham vi d6 sau 500 m tro lai ca
nao song cang sau thi mat ca cang phat trién dé thich tmg véi diéu kién anh sang
yéu dan. Po sau lon hon 500m mit bi thoai hod dan hodc tiéu bién néu ca khong
di chuyén Ién tAng trén.

Ca song 0 d6 sau <300m thi véng mac co hai loai té bao hinh chép va hinh
try. Ca sdng & do sdu >300m thi vong mac chi c6 té bao hinh tru, ca khong co
cam giac doi véi mau sic.

II. H¢ thong dwdng bén, thinh giic va thing bing ciia ca

1. Co quan cam giac duwong bén

Duong bén la mdt loai co quan cam giac dac biét chi cd & ca va dong vat thuy
sinh n6i chung, do co quan cam gidc cua da phat trién dén mirc cao ma thanh.

Céu tao:

Co quan cam thy nguyén thuy cua duong bén 1a nhiing chdi cam giac phan
tan, dau 10 ra ngoai co thé.

C6 thé quan sat duoc rit rd rang cac chdi cam gidc ndy ¢ ca méi nd.
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Trong qué trinh phat trién cé thé, cac chdi cam gidc dan dan chim xudng
ridnh, hodc bi phi kin thong vdi nhau bang mot hé théng éng dai c6 cac 16 thong
ra ngoai. Trong dng nay chira day dich lympho, chdi cam giic nam trong dich do.
Khi nuéc chay dap vao than ca gy chian dong dich lympho trong dng duong bén
lam lay dong dinh choi cam giac cac 1ong cam giac bién kich thich ciia dong nudc
chay thanh xung dong roi thong qua soi than kinh cam gidc huéng tim dan dén
trung khu than kinh,

Chtrc nang cua duong bén

Lién quan dén sy xac dinh vi tri va dong nuéc chay. Trong diéu kién &
nude néu chi dwa vao thi giac dé xac dinh vi tri thi khong thé chinh xac dugc.

DBuong bén phéi hop véi thi giac giip ca xac dinh duoc chinh xac cac vat
thé & xa. Diéu nay co y nghia sinh hoc rat 16n.

Vi du mot con moi (ca chét) gan mot con ca Esox bi mu va doi, ca nay s&
phat hién va d6p moi ngay.

Néu di dong modi ciing gdy phan tng bit moi cua ca Esox mu do.

RO rang duong bén la co quan cdm giac quan trong cua ca.

Déi vé6i ca dir, thi duong bén co tac dung xac dinh vi tri cua vat moi, dbi
v6i ¢ hién c6 tac dung tranh ké thu.

Pudng bén con cam gidc duge chan dong cua gio thoi trén mat nude, da roi
xudng nudc, hodc nudc tir trén bo chay xudng

Ca sbéng ¢ song dya vao dudng bén vai tac dung ctia dong chay dé xac dinh
phuong huong boi 101.

Ca bién séng ¢ khu vire c6 thuy triéu ciing dua vao duong bén dé xac dinh
phuong hudng.

Su phat trién cua dudng bén lién quan mat thiét dén tap tinh séng va moi
truong sdng cua ca.

Thuong nhing loai ¢4 séng noi nude chay va hiéu dong thi duong bén phat
trién

Cé chép va ca diéc co thé phan biét dugc phuong hudng chan dong trong
nude nho tdc dong hd tro cua dudng bén.

2. Tai trong

Cau tao tai trong cua cé
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Ca chi c0 tai trong nghia Ia chi ¢6 bo phan mang mé 19.

Churc nang: tai trong cua ca chu yéu 14 co quan thang bang, tac dung thinh
giac khong lon Jam. Tai trong cta c ¢ cing ngudn goc voi dudong bén cia nod,
khong c6 cAu tao hdc tai nhu dong vat bac cao.

Ba 6ng ban khuyén cua tai trong ndm thang goc voi nhau trong mot mat
phang khong gian, bén trong chira day dich limpho va déu thong voi thi bau duc.

Mat cudi than kinh cam gidc phan bd ¢ khu vuc Ampula ciia dng ban
khuyén Khi than c4 van dong xoay thi dich limpho trong 6ng ban khuyén luu
dong, dap vao chdi cam giac, kich thich mut cubi than kinh gdy ra xung dong than
kinh roi din dén diéu tiét thang bing cia ca.

Khi ca van dong thang dung voi téc d6 nhanh, dng ban khuyén ciing ¢ tac
dung d6i voi sy diéu tiét thang bang ctia co thé.

Phan dudi cia tai trong: tai tron va tai hinh chai c¢6 tac dung chu yéu la
thinh giac. Khi song am thanh truyén dén, gay chan dong da tai (nhi thach), do do
kich thich té bao cam gidc & Ampula gdy xung dong than kinh, rdi truyén vao
trung khu thinh gidc ctia hé than kinh trung uong.

O b cac chép, tai trong dugc ndi voi bong bong boi co quan Weber. Thyc
nghiém chimg minh rang cac loai ca trong bd cac chép c6 thé nghe duge cac chan
dong véi tan s6 7.000-10.000 lan/giay

II1. Sinh ly vi giac cua ca

C6 thé phan biét dugc vi ngot, chua, dang, cay. Tuy nhién vi gidc cta ca
phan biét vi ngot t6t nhat (t5t hon cta ngudi)

IV. Sinh ly khiru giac cuaa ca

C6 2 16 miii, mdi 16 miii c6 2 ngin: 1 ngin nudc di vao, 1 ngin nudc di ra.
Trong 16 miii ¢ co mong tao duong gip nép dé ting dién tich tiép xuc. Co 16ng
mili luén chuyén dong.

Chuc ning: dé tim dan, bat moi, xdc dinh mui. C4 bat mdi trong tdi nén
khiru giac phét trién.
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