Amphibian
I ddc diém chung: ) o
- Cac nha khoa hoc cho rang LC c6 ngudn g0 c tw ca vay phan thuy (crossopterygians).

£ Oxygen - H6 hap nh& mang, phéi, da va khoang mié ng.

Noshr{ _7'Carbon Dioxide

Da trom, Am wét va khong c6 vay. Chan c6 mang,
ngoén chan khong c6 vubt

LC c6 nhiéu dac dié m néi bat thich nghi véi moi

| trwdng song trén can va dwéi nwéc: Chuyén tiv
tggs . = dang au trung dwéi nwéc thanh dang trwéng
S 7 AT thanh trén can => Qua trinh biée n thai

Frog

- DV bién nhiét, thay d6inhiét dé theo moi trudng
- Au triing (nong noc) cé tim 2 ngin, trwdng thanh tim 3 ngin, hé tudn hoan phat trién.
- Trirng khong c6 mang nhiéu 1¢'p hay vé clrng che ché

- LC d& tring dwdi nwdc hay noi Am wét. Tring dwoe thu tinh ngoai

Il dac diém cautao

1.da

\ulvl '3 l\\'l'v'luv, L 'Jrlvuluv...’ \l LRLR LA}

Leydig cell

;r:;\rsnlonal l Epidermis 3 v . 2
Stratum Hinh 18.1 Lat cat ngang da ech
basale F Chromatophore (u‘eo Hickman)

Mucous X s : Ko . By &

Stk e O . [ Dermis a. Bieu bi; b. Bi; c. Co: 1. teé bao sac

t6: 2. Tuyén déc; 3. Tuyén nhay

Cautao

- Biéu bi c6 nhiéu tAng: TAng ngoai cling 1a tAng té bao chét, hoa strng bao vé khdi kho, nhwng van ddm bao
st trao dOi nwdc, dwgc thay the.

- Bila 1&p trong c6 nhié u mach mau hon lam ting kha nang ho hap, c6 nhiéu s¢i dan hoi. Tang trén cling cla
b.,
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nim dwdi biéu b. 12 tAng c6 nhiéu sac t6.
- Mau séc daluwdng cw do 3 loaisac td 1a séctd den (chra melanin hay hat nau), sdc td trédng (tinh thé
guanin) va té bao séc td m& chra cic hat m& mau vang hay dé.
2.2 S4n pham cta da gém
- C6 nhiéu tuyén da don bao va da bao. Tuyén da tiét ra ch4t nhay gilr cho da luén 4m, bdi tron va dé hoa tan
Khi.
- Nhiéu loai lw&ng cw khong dudi séng trén can c6 tuyén ddc
2.3 Chirc phdn cua vo da
Da cla lwdng cw c6 nhiéu chirc ning: bao vé&, ho hap va trao dbi nwérc.
-Dachi génvdico & 1sb chd, do dé cé cac khodng tréng chira bach huyét tham gia tich cwe vao qua trinh
ho hap.
- Da clia luéng cw 13 bd phan lay nwdc va thai nwde chl yéu clia lwdng thé:
+ Khi da kho, cac tuyén da ting cwong tiét di ch dé daludén c6 mdt dd Am nhatdi nh, vi thé ma co thé lwéng
cw phai dy trir sb lvong nwée 16n trong cac tii bach huyét.
+ Lwong nwdc bai tiét qua da phu thudc vao do &m khong khi cGia moi tru’crng
+ Kha nang chi u dwng sy mat nwéc con phu thudc vao mire dd thich nghi clia tirng loai ddi véi moi trwdng
can.
-Dala co quan tw vé: Da luén Am wét tao thainh mot moi trwwdng thuén lgi cho vi sinh vat phat trién va gay
bé&nh. Tuy nhién lw&ng cw c6 kha ning tiét chit ddc tan vao chat nhay lam cho ch4t nhay cla da cé tinh sat
trung kim ham sw phat trién cGa vi khudn. V. lwéng cw khong c6 bd phan truyén chat ddcnén noc ddc clia
chiing chi cla vii khi dé tw vé.
- Dala bd may ho hap: Da cia lwéng thé c6 nhiéu mach mau nhd, 6xy trong khong khi hoa tan trong chat
nhady cla da s& thAm qua da vao bén trong cac mach mau dé, mat khac khi CO2trong mau s& thAm qua thanh
mach mau, qua da roi tan vao chdt nhdy cla da.
Hé xwong
-C69 @6t sdng: 1 ddtsébng cd, 7 @6t sdng than, 1 @6t sdng cing

- D6t sbng cb gitip cho sw di chuyén bt mbi

\i[//:’?t.‘y‘: "_,ri:f::ical XU’O’ng SO
X e | -so khép dong voi cot sbng,
::%*5‘ - s0 ndo & dangsun, so tang kha phat trién. Ham trén so cap 1a
;é W sun khAu cai vudng, gan véi hdp so.
:;E W - Sun moéng ham khong lam nhiém vu treo ham ma tiéu giam,
o4 chuyén vao bén trong hinh thanh nén xwong ban dap. Nhw vay so
%’f lwdng cw thudc kié u autostin.
W i 3.2 Cotséng ]
7 =" % Chialam 4 phan 13 ¢d, than, chau va duoi:
;” -Phan cb chi c61dbt sé ng voi 2 dién khop voi 2,15i cau chdm
/ clla sQ, nén so chi chuyén déng theo chiéu lén xudng.
"i _ - Phan than gdm nhiéu d6t séng.
§ sl -P6tsdng16m hai mat (amphixen).
/ Metatarsals -Phan chauchi c6 motdbtsd ng, c6 2 méau khép chat véi xwong
/ . chau tao thanh diém twa virng chéc cho dai hong, ddng thdi cé
ST khép véi 1 hay 2 16i cu clia tram dudi (day 1a d&c diém chan
loai quan trong).
3.3 Xuong chi

Bao gdm cac phan sau:

- bai vai: g(“)rn c6 3 xwong la xuong ba, xwong qua va xwong trvdc qua.

- Pai hong: gdm c6 3 phan dién h.nh 1a phdn chau, phan ngOiva phan hang.

- Xwong chi tw do: Xwong chi tw do clia lwéng cw cAu tao theo kiéu chi 5 ngén, gdm nhiéu phan, khép ddong
v&i nhau. xwong chi ty do kh&p ddng véi dai vai va dai hong
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Hé than Kkinh

Swtién héa vé nio bo ciia ddng vat
c6 xwong song :

cerebrum : nao (1)

cerebellum : tié u nio (2)

A/ j«’;\_’"'f "‘}\?‘\ . A . - .z
~HEL ,}ﬁ optic tectum ( than kinh thi giac (
Bony fish lwon cwco1va2,3

1 (vung danh ddu &ngoai )
2( vung danh dau sau ciing

3 (vig nam & giira)

Amphlblan

[] Cerebrum
[] Cerebellum
_] Optic tectum

Ndo bd

- N.do trwdc: C6 2 ban cau nio,. Thuy khiru giac nhé.

- Nao trung gian: phat trién binh thwong, co mau nio trén, co quan di nh, mau nio dwdi va phéu nio. C6 than
kinh thi gidc bat chéo.

- Nao gitba gom 2 thuy thi giac nhod, song vai tro vanrat quan trong.

- Tiéu ndo ‘kém phat trién chi 13 mot nép than kinh trwdc hanh tuy .

5.2 Tuy séng

- C6 2 phan phinh rd rang 1a phan phinh cd va phan that lung..

- Luwéng cw c6 10 d6i day than kinh tuy séng: 3 doi trwdc 1am thanh dam rdi vai, 4 d6i gitra dam rdi than kinh
that lwng - chau va 3 doi sau phat nhanh t&i chi sau.

5.3 Hé than kinh giao cdm

- Rat phat trién, gom 2 chudi hach chay doc cdt sbng. T cac hach nay phatra cac day than kinh tuy.

- Nhanh cla day thdn kinh phé vi (day X) c6 vai tr. quan trong trong vié c diéu hoa nhirng nhu ddong clia da
day, rudt, tim va hé mach.
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9.1 Tim

-Tim c6 3 ngin (2 tdm nhi, 1 tAm that), t tim that c6 1 than chung ddng mach, t d6 c6 van xodn va 3 doi
ddng mach

- Do xu&t hién phdi, lwdng thé c6 thém v.ng tudn hoan phdi (v.ng nhd) bén canh vong tudn hoan 1én: Vong
1&n van chuyén mau dén té bao va hé co quan, vong nhd khai phuc oxy cho mau, chuyén mau t&i phdi dé
trao ddi khi

9.2 Hé dong mach

Hé d6ng mach & Luwdng cw khong dudi c6 3 d6i ddng mach: P6i ddng mach cadnh, d6i cung ddng mach cha,
do6i ddng mach phéi da.

Nong noc va ca céc c6 bdn ddi cung ddng mach qua mang khéng phan thanh mang mao quén (khac véi ca).
9.3 Hé tinh mach

- Hé tinh mach & lwéng cw c6 hé clra gan, nho d6 gan loc chat dinh dwdng tlr rudt dé dwa vao mau.

- Tinh mach bung d&dn mau t chi sau va phan sau co thé thdng t&i tinh mach clia gan. Phdn mau c.n lai cla
chi sau di qua hé ctra than.

- Sw h.nh thanh 2 v.ng tudn hoan gén lién véi sy tiéu gidm cac ddi cung ddng mach mang va bién d6i chiing
thanh nhirng d6i cung ddng mach.

9.4 Hé bach huyét

- Cac loai lwéng cw c6 hé bach huyét phat trién manh vi c6 lién quan dén hé hap da.

- Hé bach huyét gdm mach, tim bach huyét va tii bach huyét dwdi da. Lwdng cw c6 2 @i tim bach huyét
16m: Mot d6i & bén ddt sdng thir 3 va mot doi & gan 16 huyét.

- L4 lach c6 dang tron, mau dé ndm trén mang bung, gan dau rudt thang.
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SKkin : da

lung : phéi
heart: tim
gill : mang

AMNIOTES

{lissamphinia)

Sarcopterygians
(lungfish]

TETRAPODS

Intestine

Most fish

(agnathans, chondrithyans,
actinopterygians)

Specializad telaost
{Hoplostarnum)

(5]

a) c6 hong cta é ch xé xudng dé bd sung khong
khi trong khoang mié ng

b) nhw clra hdu mé&ra, ngwec bi nénlai budc
khong khi tir ph6i qua cic t6 chirc trong khoang
miéng va day khi nghéo oxi ra khéi co’'thé

¢ swnén cua cac co @ khoang miéng va swdong
clia cac 16 miii giip day khong khi giau oxi tir
khoang mié ng vao phéi

d.viécbom lap dilap lai cia cic hong xa khoang
miéng

FIGURE 11.25 Lung ventilation in the frog. (a) The
frog’s throat drops to replenish the air in the buccal cavity. (b) As
the glottis opens, the thorax is compressed, forcing spent air from
the lungs past that held in the buccal cavity and expelling it (open
arrows). (c) Elevation of the throat and closure of the nares
forces fresh air from the buccal cavity into the lungs. (d) Repeated
pumping of the throat (multiple arrows) flushes the buccal cavity.

8. Coquan ho hap

Lwdng cw c6 3 kiéu co' quan ho hap 1a phdi, da va mang. Mtrc dd ho hap khac

nhau & cac nhém va tuy thud c vao noi sdng.

8.1 H6 hap bang phéi

- CAu tao twong d6i don gidn. Hinh trirng, x4 p tao thanh nhiéu phé nang nhé cac vach ngan.. Dién tich clia
phdi con nhd,

-.Vong tudn hoan nhé dwoc hinh thanh theo cdch mau tir phdi theo tinh mach phdi vé tim. Khi quén clia
lwdng cw ngén, chia lam 2 nhanh vao phdi.

Thanh quan & dau phé quan lién quan dén kha niing phat thanh, dwoc nang b&i sun hat cau va sun
nhén, cé day thanh nam song song trong khe thanh quan. Mot sé loailwong cw khéng dudi c6 thém tii
kéu 1a co’ quan cong hwong dung dé khuyé ch dai Am thanh.

- Do khong ¢ 16ng ngwe nén ddng tac hé hap clia lwdng cw 1a nudt khi: Khi thé m miéng ha xudng thi khong
khi tlr ngoai qua 16 miii vao miéng, sau d6 van miii khép lai. Thé m miéng nang 1én nh& co gian ham day
khong khi vao khe hong va vao phdi. Khong khi ra khdi phdi nho tac dung co clia co bung va thanh phdi (h.nh
18.6).

8.2 H6 hap bang da
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- H6 hdp bang da nhd c6 nhiéu mao mach, da tiét chadt nhay nén luén &m wot.

-Dava co chi dinh v&i nhau mét sb chd nén tao nhiéu khodng tréng, d6 1a cac tdi bach huyét cé vai tro ho
h&p rat quan trong clia Luéng cu.

- Kha ning ho hp bang da clia lwéng cw hoan toan phu thudc vao bé mat da va sé lwong mach mau nam
trong do

8.3 H6 hdp bang mang - Mang t6n tai & 4u trung va mot sé loai lwdng cw sbng & nwdc, chi cé mang
ngoai, dwgc h.nh thanh tir cung mang.

Hé tiéu hoa

7. Co quan tiéu hoa

Co quan tiéu hoa clia lwéng cwv gdm khoang miéng hau, thwe quan, da day, rudt trwdc va rudt gitba chwa
phan biét, rudt sau (rudt tha ng) réng va tén cung la hdu mon (huyét).

7.1 Khoang miéng

- Lw®i c6 hé co lwdi riéng nén luwdi clr ddng kha linh hoat, c6 thé phéng ra phia trwdc, tuyén dinh trén ludi
s& dinh con moi dwa vao miéng.

- Ring nhd hinh nén, chi 6 tac dung gitr mdi,

7.2 Thuc quan

Ngé n, c6 nhiéu nép gép dan hdi, c6 tiém mao

7.3 Da day

- Oluéng cw khong dudi phan hoa ré rang véi phan rudt va chia thanh phan thuwong vi (tiép giap véi thwe
quan) vaha vi (tiép giap v&irudt).

7.4 Rubt

- Oludng cw c6 dudi va khong dudi da phan hoa thanh rudt trwde, rudt sau.

7.5 Tuyén tiéu hod

- Co ganva tuy:

+ Gan c6 3 thuy, tii mat & thuy gilra, mat do vao rudt ta.

+ Tuy tap trung thanh khdi, ndm & dju rudt ta va tiét di ch tiéu hod vao rudtta

Liver: gan

stomach : da day

pancreas: la lach

intestine: ruét

urinary bladder : bang quan tiét liéu
gall bladder : tii mat

Stomach Small intestine
Liver Pancreas Large intestine

Urinary
bladder

Spleen

Gall bladder

HE bai tiét
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J——

Uricotelism

Ammonotelism

—
&, —
—————

Ureotelism

Hé sinh duc

-Bai tiét qua da khi & dwdi nudrc.

- O'trén can: bai tiétrat it qua thén

S&n pham bai tiét

tiét ammonia & giai doan 4u trung sdng trong nwdc dén sy
bai tiét uré & giai doan trwdng thanh séng trén can.

C4u tao coquan bai tiét

- Oca thé trwdng thanh, than & giai doan trung than
(mesonephros). O'trung than, niéu quan khong c6 quai Henlé
va doan hap thu lai nwéc nhw & thi.

- Da cia lwéng cv Am va c6 kha ning hdp thu nwéc manh, do
d6 lwéng cw sdng lau qua trong nwd'c, nwdc cb thé xam nhap
nhiéu vao co thé. Mat khac néu chiing séng lau qua & trén
can thidasé bi khé rédtmau.

- Tém lai lwéng cw 13 ddng vat c6 xwong sdng dau tién sdng
& mbi trwdng can, nhwng chwa thich nghi cao véi doi sbng &
can.

Frog Salamander ( b c6
Eunnel - Eumnel ‘ - furller : phAe uo duoi ) i}
| - oviduct : 6ng dan -funer : phéu
Oviduct —_ trirng - oviduct: Ong dan
 Fat body - ovary budng trirng tring ]
- ovisac: t& cung - ovary buOng trirng
Ovary Okt - kidney : than - ovisac: tir cung
Ovary Adrenal gland - adrenal gland: tuyén | - kidney : th&n
thg thén - adrenal gland: tuyén
T o - archinephric duct : thg than
Ot Archingphric Ong muller - archinephric duct :
. Ong Wolff
; Kidney Kidney Ovisac g Wo
Ovisac /
; 4 Archinephric : Genital opening
Cloacal opening \ duct Urinary >
\,d papilla _—Cloaca
(a) Frog 4 (b) Salamander

Cac loai ludng cu phan tinh: Con dyc c6 mot doi tinh hoan dai, phia trén c6 thémd mau vang dé nuoi tinh hoan, ¢
6ng dan tinh 1 dng Volff. Con cai c¢6 hai budng trimg hinh tdi, c6 6ng dan trimg la 6 ong Muller ¢6 thanh day, co loa
kén dé himgtrang. Khi chin trimg roi vao xoang co thé rdi vao dng dan. Phan sau ctia dng dan trimg phinh ra thanh tir

cung, thong riéng vao huyét
II da dang

- Khodng 7000 loai LC d3 dwoc biét @én thudc 3 bd chinh:

+ Anura - Ech nhai & Céc
+ Urodela - Sa giong
+ Apoda - Ech giun

2 vong doi :

anura

Caudate( urodela

Apoda

dac diém:
+khong dudi, chi sau phat trien
hon chi trudc di chuyén bang

Co thé thudn dai, dudi dai, da
tron va Am uwot
- Anura, sa giong sOng phu

Kich thwdc trung binh
khodng 30 cm nhwng c6
thé dai t&i 1.3 m.
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cach nhay

- Mot sb loai sdng hoan toan
dw®i nwdc hay gan cac thiy
vwe nhung cac loai khac sdng
chl yéu trén canva chi di
t&i cac thly vuc dé giao phdi
va dé trirng

-mat:

+Mathoat ddng tdt trong va
ngoai moi trwdng nwde. Mat
161 cao

+ Mimat cl ddng duwoc >
bao vé matkhdibuiva sw
mat nudc

+ C6 mang nhay (trong subt)
che phl nhan cau va gén voi
mi mat dwdi

+ Mang nhay gilr cho mi mat
Am va bao vé matkhi & dwdi
nwoc

- c6 nhém sdng trén cay va
nhém séng dudi nudc

thud c chat ché vao nwdc. Khi
moi trwong kho han,ching
ngng hoat dd ng vao ban ngay

- Matratnhd va thwdng
bi mu.

- An giun va dong vat KXS
khac

S6ng chui ric trog dat
dm

vong doi Thu tinh => trirng n& dwdi Giong v&i bén ko dudi : nhung | Thuy tinh trong => con con
nwdc => moc chan trwdc mang dén giai doan trudng phat trién trg thé me =>
chan sau => qua qua trinh thanh méi bi che va dudi ko dé con non ra ngoai
bién thai tiéu gidm dudi=> | bién mat
l1én can 156 loai dé trirng trén dat&m
=>nd ra con non
d sinh san Thu tinh ngoai Thu tinh ngoai Thu tinh trong

Bat cap giao
phoi

1) Con dwc kéu thu hut con cai
2) Con céi tiép can con duec,
nhan dién sy cung loai

3) Giao phéi

1)Con dwc phat hién, tiép can
con cai

2)Con dwc chan dwdng con cai,
tiép xtic or clr d6ng dudi

3)Con duc tach ra, con cai di theo
néu déngy

4)Con dwc sinh tinh di ch

5)Con cai git tinh di ch trong 16
huyét

Con dwc dwa tinh trung
trwe tiép vao con cai >
thu tinh trong Thuwdng
dé con

anura

Caudate( urodela
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DPic diém phan biét gioi tinh
1) Lwéng hinh gidi tinh: 2) Tui kéu (bén ngoai)

- Con cai thwong Ién
hon con duc

- ,_I
»_‘*“' 3 -

e

—

4) Chai tay:

- Biéu bi hoa keratin

- O nhirng loai
c6 da bung
mong va trong

Dic diém phan biét gioi tinh

6) Nhirng dic diém khac:

5) Mang nht:

-HAu hét cac loai: kich
thuwéc bang nhau hoac Ién
hon & con cai

- Tuyén dwéi canh tay

- Ngén tay thr 3 kéo dai
-Mét sb loai: con dwc lon s Rangbay 9a| :
- Nhirng phan nhé ra giong téc

CuuDuongThanCong.com

Dac diem phan biét gidi tinh
; NI 3) Vay dudi va vay lung
1)Hinh thai: mét so loai, Ién hon & con duc
con cai lén hon con

duwc

2)L6 huyét mé rong: &
con dwc, 16 huyét

phong Ién e e e SR
4) Tuyén & dau, rang, moi trén mo

rong

5) Vét Chai
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Tui kéu & anura

1) O gitra, dwdi cd

Cac dang tai kéu

hong

1 tdi don trong ¢
hong

Phd bién nhét

- 2 tai

hoan toan

Bén trong (Internal)
§. == - Da khong bién dbi
=l === _ Keu tir dusi nusc (ndi)
- Thwéng cb tan sé thap
-Dang2 &3

2) Tui d6i, dwéi cd hong

3) 2 tti & bén
- Sau va duwdi ham

- tach biét mét phan hay

Bén ngoai (External)
-Da bi bién ddi: méng va gép nép
-Dang 1 &2

Buccal floor

muscles contract

'“:::’"" :

buccal finor muschies tln

Nares ciose and
buccal floor muscies

contract

Vocal sac aperture
closes and air
shifted back

1) Tiéng kéu thong bao
a) Tiéng kéu ve van:

- Con dwc st dung tiéng kéu h4p dan con cai ciing loai dé giao phdi
b) Tiéng kéu bao vé lanh thd:

- Con dyc kéu dap tra mot con dwc khac

CuuDuongThanCong.com

Co ché tao tiéng kéu

la->1b: co & ddy miéng dinra

1b=> 1a: co & day miéng co lai

1A=> 2a co sternohyoid co lai

2a= 2b thanh quan mé& ra

2b=> 2¢ 16 mili dénglaiva co & day
miéng co lai

2c => 3 Vach co thé colai, k& ho cla ti
kéu mé& ra va tii kéu phéng lén

3=>2c: k& h& clia tti kéu dénglai,
khéng khi quay tré lai phdi

2c¢=>2d co & ddy miéng dinra, thanh
quan déng, 16 miii m& ra

2d =>1 co & ddy miéng co lai
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- Thwdng g&dp & nhom & ch viing nhiét ddi

c) Tiéng kéu cham tran:

- Con dwc kéu dap lai mét con dwe khac & ngay canh n6

- Thwdng nhanh va rén

2) Tiéng kéu dap tra

- Con cai (mot sb loai) dap tra lai tié ng kéu thong bao clia con dwc hod c khi bat cap
3) Tiéng kéu gidi thoat

- D4u hiéu tiéng kéu (chdn ddng riéng) khi bat c&p khong mong mubn

4) Tiéng kéu dau dén

- Tiéng kéu 1&n (thwong 1a tiéng rit) khi bi quéy nhiéu hay bi ké thli tAn céng
- Miéng mo&
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