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Hé ho hap

2 'What can take’
“your breath away?
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@& Chwong 6. HE HO HAP

« 6.1. Khai quat hé ho hip
* 6.2. Cac hinh thirc ho hip
* 6.3. Hé ho hip ¢ nguoi
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@ Steps of aerobic cellular respiration

Ho hap t&€ bao (Cellular Respiration): xay ra trong ty
thé (Mitochondria) la phan iing bién du’o‘ng st dung O,
va phéng thich CO, trong suét qua trinh téng hgp ATP
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% ,
Sy hd hap

-

=Sy hd hap la qua trinh dong vat trao

2.

doi khi v6i moi trudng.

~ ~ A

*HO6 hap gom su thu nhan 02, van
chuyén va cung cap 0, cho cac t&
bao, sy van chuyén va thai CO2

wCan phan biét va khong bj lan 16n

gita su ho hap clia cd thé va qua
trinh ho hap t& bao
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Céac hinh thic hé hap

24/02/2016 11:18 SA 5

Nguyén Hiru Tri 9

@ Cac hinh thic ctia ho hap

(a) Khong khi dugc khuéch tan tryc ti€p qua bé mat
cua cac sinh vat don bao.

(b) Luéng cu va nhiéu loai déng vat hé hap qua da cla
ching.

(c) Da gai c6 mét nhii nhd ra, gitp lam gia tang bé mét
hé hap.

(d)H6 hap & con trung théng qua hé théng éng khi
thong ra ngoéi

(e) Mang cuia ca cung cdp mot bé mat 16n va tao ra
dong ngugc dé trao doi khéng khi.

(f) Phe nang clia dong vat cé vi cung cidp mot be mat
16n dé hé hap, nhung khong cho phép trao dai dong

ngugc.
Nguyén Hiru Tri 9
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@hCac hinh thic ctia hé hap
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& Cac hinh thiic ctia hd hap

1. B& mat hd hap

-6 dong vat don bao va da bao bac thap
(giun dep nho) khi O, va CO, la sy ‘khué&ch
tan truc ti€p qua mang té€ bao.

-3 giun dat va &ch nhai, O, khuéch tan qua
be mat am u6t va vao trong cac mao mach
ndm duéi da va CO, khuéch tan theo chiéu
ngugc lai.

- Téc do trao déi khi cham
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(a) External gills (b) Internal gills

Bé mat 6 dlen tich 16n 1a nai dién ra su’ khuéch tan

Khéng khi & dong vat: mang thich nghi véi quéa trinh
trao d8i khong khi trong nuéc cd bén ngoai (a) va bén
trong (b). Phéi (c) va khi quan (d) 1a nhiing co quan trao

R . ~
dodi khi & trén can
24/02/2016 11:18 SA 9
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AMicuz S tyl. g mang.
qua mang

Nip g hlng enbit

2. Mang
G moi tru‘o’ng nuéc co _quan hé hap la
mang, qua trinh trao déi khi dugc thyc
hién khi nuéc dugc ep qua cac la mang.
Mang ca c6 dic di€ém la nudc va dong
mau chdy theo cac hudéng ngugc nhau do

24/02/2016 11:18 SA 10

dé cai tién viéc thu nhan 02.
Nguyén Hiru Trie

Gillach Lamelize with

Gl raker
m Gl raker = Gill ach \ / ) -{m,ﬁmm capillary networks

Gl filaments

G ding sau khoang miéng, trong hau nuéc di qua bd bén
trén bé mat trao doi khong khi cia mang, dong thai mau
trong cac mang mao mach & mang chdy theo huéng
ngugc lai goi la trao d8i dong ngugc

Khéng cé dong ngugc vé 1y thuy&t ca chi thu nhan dugc
50% oxy hoa tan trong nudc, con v6i trao doi dong
ngugc nhau mét vai loai ca cé thé thu nhan t6i 85% oxy
hoa tan trong nuéc.
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Kii quin chinh
dm:lllmmmr

3. Ong khi
Mbi trudng can & con trung la 6ng khi, cac
ong nay mé ra ngoai qua 15 thé. Cac dng réng
chita day khong khi phan nhanh trong mét hé
théng cac dusng dng din khong khi rat nhé
Xuyén sau vao trong co thé dong vat.

Nguyén Hiu Trie
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(a) Air sacs Trachaea
| G e @ 4. Phéi

i 4 G ludng thé - bo sat -
chim - tha la phdi.
Phéi khéac nhau vé hinh
dang va cau trac: O
Spiracks &€ch nhai phdi 1a nhiing
tai nhd, thanh nhén, be
mét tuong dai nhd.
Bo sat co6 phdi phiic
tap hon, v6i bé mat
rong hon.
Chim va ddng vat cé
vi c6é nhiéu ph& nang
nhé lam tang dién tich
ti€p xic.

Nguyén Hiru Tri e 24/02/2016 11:18 SA
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Ech nhai, ky giéng va ca phoi c6 nhiing ) N ., Y
L. e 2. N 4 2oe 1A Nhiéu loai chim cé kha ning chiju dung dudc-trang
tai giong trai banh , thanh nhan véi bé thai trao ddi chat & mifc do cao tham chj t g‘diéu'

mat tuong ddi nhé dé trao déi khi kién khéc nghiét v& oxy
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@ Chim hé hap nhu thé nao? @ Chim hd hap nhu th& nao?

Hai phoi ¢ chim twong doi nho va c6 mdé xop i
déc. Tuy nhién n6 con thém chin hay nhiéu hon
tii khong khi rong ndi véi phoi va chira day
trong khoang co the. Nhirng tii nay giong nhw
nhirng trii banh lam nhe co' thé va lam noi du
trir cho khong khi sé t¢i phoi sau dé.

Posterior

Tharacic

airsacs N (AJI u:‘?es i
"Abdominal parabronchi
# vy o lung
2 N P . A . < EXHALATION
Qua trinh hé hap clia chim gém hai chu ki. Air sacs empty; lungs fill
Y . . A = 2 oy . 2 2 s
Chu ki 1: Khi hit vao dugc dan thang ti khi quan ra cac tui inspiraton Cyele 1 Expiration
A 2 . Pe e
sau va sau do di dén phoi. Thorasta — Paranroneni

Chu ki 2: Khéng khi dugc din ti phdi ra cac tai khéng khi
trugc va sau d6 dugc thd ra ngoai théng qua khi quan.
Puong di ciia khdng khi di qua phdi ludn luén theo mdt huéng, tir cic tii sau
ra cac tii truwde roi ra ngoai. Do dé sy trao doi O, va CO, xdy ra ¢ cic mach T —— — or—
khéng khi nhé ciia phoi cé trong lic hit vao va thé ra.
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f@in Cac sac té ho
-

0, c6 do hoa tan thdp trong nuéc
(~0,5 ml/100ml nudc), do dé huyét
tuong trong mau khong thé mang du
O, théa man cho tong nhu cau cta
cac t& bao trong co thé, néu sy trao
ddi chat xay ra ¢ miic cao. pé giai
quyé&t van dé nay cac séc td hd hap
dic biét chia trong cac t& bao mau.
Nhitng phan ti nay lién két véi O,
mot cach thuéan nghich.

24/02/2016 11:18 SA
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0 Hemoglobin

Van chuyén ox

Hemocyanm tim tha'y huyét tuong

clia dong vat chén dét va than mém (Cu)
Hemoglobin: o] dong vat cé xuong séng (Fe)

Heme groups.

B polypeptide J \ B polypeptide
« polypeptide \ ﬁwmxmm

Heme groups.

Van chuyén carbon dioxid
Huy&t thanh (7%)
Hemoglobin (23%)
Bicarbonate ion (70%)
Myoglobin: duy trit oxy & co

24/02/2016 11:18 SA 20 Nguyén Hiru Trl

i) Swu thich nghi

Myoglobin

100 -

Tlama hemoglobin

‘Human fetal hemoglobin
60

“Human maternal hemoglobin
7 40

. . .
0 40 e 8 100
P, (mm Hg)
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Liama guanaco
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A~ ~ ~ ? g0
iy Hé hé hap & ngudi
Bao gom th(lung) va mot hé théng 6ng dan khi
k&t ndi cac ciu trac trao déi khi v6i méi trusng bén

ng!

g

Pharynx g
Do b — . Lottlung

Trachea — &
Right
lung

Bronchus

Bronchiole

Diaphragm
(@ ®)
Coppt P i, ibing o B i
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@ Co quan hé hap & ngudi

Hé hé hap chia thanh hai phan

chinh:
Phan dan_ khi (conducting_
portion) gom: khoang mii,™
mii hong, thanh quan, khi
quan phé quan cac ti€u phé&
quan va ti€u phé& quan tan.

Phan hé hap (resplratory
portlon) gom cac tleu phe
quan hd hap, cac éng phé&
nang va phé& nang.
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@  Thanh quan (larynx)

Hinh éng khéng déu, néi hau véi khi quan
Bén trong 16p dém c6 mét s8 sun thanh quan
Cac sun I6n (sun giap, sun nhan va phan 16n
sun gheu) la mé sun trong; cac sun nhé (nap
thanh thiet, sun chem,\ sun sing va chép sun
phéu) 1a mé sun dan hoi.

Ngoai vai tro néng d& ( duy tri ong dan khi,
cac sun néi trén con cb val tro van ngan thic
an hoac dich di vao khi quan, ngoai ra chiing
con tham gia hoat dong phat am

Nip thanh thi¢t (Epiglottis): xuat phat tit bs
thanh quan, kéo dai den hau.
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ity

=  Thanh quan (larynx)

Niém mac 16t trong thanh quan cé nhieu
tuyén chum tiét dich. Trén 16p té bao thugn
bi, c6 16ng thjt lam rung dong theo huéng tu
bén trong ra bén ngoai dé day cac vat la
khéng cho rdi vao khi quan.
Niém mac thanh quan rat nhay cadm, khi c§
vat la ti€p xdc sé gay ra cac phan xa ho dé
day vat la ra ngoai.
Trong thanh quan c6 cac day am thanh. Phat
am la do khi thd ra, luong khdng khi vugt
gua khe thanh mén lam rung giay am thanh.
U phat am con cé sy tham gia cia ma4,
luGi, moi.
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i Khi quan (Trachea)
-
oy e

epithelium

&iﬂ :v::v':‘!n:"’ {' ) Seromucous glands

in submucosa
Hyaline
cartilage ring

Mucous membrane
Submucosa

Adventitia

Hyaline cartilage

(a)
Khi quan gém ba 16p
Nhay: dudc tao bdi cac t& bao hinh chén bi€u mé gia tru
tang c6 16ng rung Duéi nhay: gom cac mé lién két
Mb ngoai: la 16p ngoai cung, la sun trong cé6 dang hinh

chir C
Nguyén Hiru Tri e
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~ rd
it} Phé quan
-
Khi quan xudng dén ngang dét séng nguc IV-V
thi chia déi thanh ph& quan trai va phai.
Mbi phé& quan dai khodng 3 cm, ph& quan trai
dai va hep hon ph& quan phai. P&€n rén phoi
ph& quan phai lai chia 3, chay vao 3 thuy
phai. Phé& quan trai chia 2, chay vao hai thuy
phoi.
G thuy phéi cac ph& quan lai phan nhanh nhé
chay vao céc ti€u thuy phai goi la cac ti€u phé&
quan. Cac tiéu phé& quan lai phan nhanh vao
cac phé nang

Nguyén Hiru Tri e
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@ Pudng di cua

khéng khi

|Phé quan céap I phai ‘

Phé quan
thuy
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il Phéi (Lung)

-

Gom hai la trai va phai. Phdi c6 hinh
chép, day réng va hoi 16m theo chiéu
cong clia cd hoanh, phan dinh hep va nhé
1én phia trén xuong don.

Hai 1a phdi mém, xdp va dan hoi, la tap
hgp clia cac phé€ nang va phé€ quan. Mai la
phdi ning khoang 400g.
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Phéi phai c6 3 thiy, phdi trai cé 2 thuy
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sang mang phit

La phdi trai bé hon la phdi phai do cung dong mach
chd vong qua bén trai va tim ciing nam léch vé phia

bén trai.
31 Nguyén Hiru Tri e
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i@ty Mang phai

i 14 phéi dugc boc kin b&i mét

A

ng so cap, phan nam sat mat phai
goi la 1a tang, phan lat mat trong ctia

.
<

16ng nguc goi la la thanh.

£3

Gida hai la la khoang gian mang,
trong khoang c6 chita cac dich lam
tron, giam ma sat khi mang trugt 1é€n
nhau trong ctt dong hd hap.
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Visceral pleura
(inner layer)

Parietal pleura
(outer layer)
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i Phé nang hé hap

@ Ong phé nang =W Tai phé nang

Nguyén Hiru Tri e
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m m Phé bao 11
Pneumocytes c6 dang
- s . ~ ~ - = 2
- i hinh cau va tao ra
TUI phe nang Phe nang surfactant, chi€ém 3% ’
- i
L ~ ., o~ , o )
Tai phé nang cé cau trac giong nhu ) 1 ;
cham nho 3\ vg!
o9
i o el el
. 3imple squamous epithelium .
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P’ :/f Phé€ bao | Pneumocytes la
# cac té bao cuc méng, 16t bé
| mat phé nang, chiém 97%
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i Su trao doi khi

Rib cage gets Z =
smaller as
rib muscles exhaled
relax

Diaphragm
Inhalation Exhalation
Diaphragm contracts Diaphragm relaxes
(moves down) (moves up)
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iy Khi hit vao

Thé_tich 16ng nguc téng lén theo ba chiéu.
Chi€u trén-du6i tang 1€n nhd cd hoanh co. Khi
hit vao, thé tich 16ng nguc tang, bung phinh ra
do céc cd quan trong bung bi don nén. Dién
tich cd hoanh khoang 250 cm2. Co hoanh co
ciing anh hudng dén xuong sudn va xuong tc.
Khi hit vao theo nhip binh thudng, cac co
tham gia gom cé: cd sudn, cd bac thang, co
rang cua sau va trén.

Khi hit vao cd siic, cac cd tham gia gom cé:
cd Uc — don - chiim néang xuong Uc, cd rdng
cua l6n, co nguc 16n, co nguc bé

Nguyén Hiru Tri e
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iy Khi thd ra

Cac cd hit vao gian ra, 16ng nguc trg lai th&
nghi ngoi ban dau. Thé tich long nguc giam
lam cho phdi xep_xudng, day khéng khi ra
ngoai. Sy gidm thé tich phoi con do tinh dan
hoi cta chinh né.

Khi thd ra gang siic mgt s6 cd lam ha thap
thém xudng sudn va day cd hoanh Ién cao
hon. Cac co tham gia gom c6: co rang cua bé
trudc - sau, cd tam giac cua xuong Uc, cd
vudng that lung, cac co thanh bung nhd cd
tréo to, tréo bé, co ngang, co thang to.

Nguyén Hiru Tri e
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@ Sy théng khi & phéi

Nhip thd:

Nhip thd (lan/phit) cla ngudi Viét
Nam: Nam 16 *3, nit 17 £3.

Nhip thé thay ddi theo trang thai
hoat déng. Nhip thd nhanh thay doi
theo trang thai sinh ly.
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@  Thé tich hé hap

Khi luu théng (Tidal Volume TV)

- The tich khi Juu thdng vao hodc ra khdi phoi trong
dieu kién tho binh thudng & ngudi truong thanh
khoang 500 mL.

Khi du trit hit vao (Inspiratory Reserve Volume IRV)

- Sau mét lan hit vao binh thudng (chua thd ra) ngudi
trddn% thanh ciing c6 thé hit thém c6 sic v6i the
tich khoang 2500mL.

Khi du tri th53’ ra (Expiratory Reserve Volume ERV)
- Sau mét lan thd ra binh thudng (chua hit vao) ngugi
trudng thanh ciing cé thé thd ra thém véi thé tich

khoang 1500mL.
Nguyén Hivu Tri e
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@  Thé tich ho hap

Thé tich khi cén (Residual Volume RV )
— Thé tich khi tén dong trong phdi & moi thsi diém
la 1200 mL.

Dung tich sdng (Vital Capacity VC)
- La th€ tich khi 16n nhat dugc th€ ra sau khi c6
gang hit vao hét siic
VC =TV + IRV + ERV

Téng dung lugng phéi (Total Lung Capacity TLC)
— Tdng thé tich khi ma phéi c6 thé chia.
Nguyén Hitu Tri e

TLC = VC + RV
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- Respiratory Volumes and Capacities

6,000

5,000~ Inspiratory
reserve

4,000} volume capacity

AVERVATAT IR WAY) L
-Tldal i
volume i ctio
i residual --f{------------
1,000~ nesidual/t E>p|raiory capacity
I

A volume reserve volume
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lns irato
Vital capgclty ry‘
Total lung

3,000 sees
capacll\r

N
Q
8

Lung volume in milliliters (mL)
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@M Sy trao doi khi & phoi va mé

Tissue cells Abveoll

Plasma Red blood cells
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@ Sy trao doi khi & phéi

-

Alveslus Alveolus

. Pg, =100 mm Hg Peo, =40 mm Hg

Po, 40 mm Ho

- Peo,z 46 MmMHG -~ g
Body tissue - - Body tissue
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(a) Oxygen (b) Carbon dioxide
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m Ti 1& phan tram cac loai khi & tiing vi tri khac nhau

0, co, | N, | H,0
Khi troi 2084 | 00a |"8%) 05
Khi phe nang 136 | 53 |749] 62
Khi thé ra 157 | 36 |745]| 62

Khi trong mau dén phdi| 10-12 | 5,5-5,7

Khi trong mau rgi phdi | 18-20 | 5,0-5,2
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@ Sy trao doi khi & phdi

Sy trao d6i khi & phdi goi la ho hap
ngoai. b6 la qua trinh trao ddi khi & cac
phé& nang va mau trong hé thong mao
mach phan b6 day dac trén mang cua
cac phé& nang dé. Su’ trao ddi khi nay
thyc hién theo nguyén tac khuéch tan.
Chleu khuech tan phu thudéc vao ap
suat riéng phan cla cac loai khi, chung
di to ndi c6 ap suat cao dén ndi co6 ap

suat thap hon
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m Mat chat khi & thé ty do hay hoa tan trong
=¥ mét chat dich déu co ap suat rieng goi la
phan ap, néng dé khi cang dam thi phan ap
céng cao.
Chat khi luén khuéch tan téi noi c6 phan ap
cao sang noi c6 phan ap thap
Trong khéng khi dén phé& nang
- PO, =104 mmHg
- PCO, = 40 mmHg )
Trong mau dén phai
- PO, = 40 mmHg
- PCO, = 46 mmHg .
Sy chénh léch ap suéat riéng phan
- APO, =104 - 40 = 64 mmHg
- APCO, = 46-40 =4 mmHg
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@ Sy trao doi khi 0 mo @ Sy trao doi khi 6 mé
Nhg tim co bép, mau dugc chuyén dén mé. G day lai
xay ra sy trao doi khi gilta mau trong mag mach va mo.
Qua trinh trao ddi cang theo nguyen tac khuéch tan
dua vao sy phan ap cua hai loai khi O, va CO, trong
mau va mo. R R R

Cac phan ting sinh hoc xay ra can rat nhiéu 06, dong

Capillary

Alveoli
o, = 105

thdi thai ra rat nhieu CO,, lam cho phan ap khi O, giam

thap, chi con khoang 46 mmHg, con phan ap kﬁi CO,

dat t6i 45 - 46 mmHg. Trong khi X
Trong méau dén cac md { J
- PO, =102 mmHg

- PCO, = 40 mmHg Systemic

Body cells arteries

Trong mo

- PO, = 40 mmHg

- PCO, = 46 mmHg

Do vay khi O, khuéch tan ti mau vao mé va khi CO,

khuéch tan theo chieu ngugc lai N e . e
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@ Su van chuyén O, va CO,
-

Sy van chuyén O, va CO, trong mau théng qua hai dang
1a'hoa tan va két hop.

Dang hoa tan:

Kha nang hoa tan cta O, (2 - 3%)va CO, tron huyé&t
tuong la rat nho. Trong 160 ml méau cé khoang 0,18 ml
0O, va 0,2 ml CO, hoa tan.

Dang két hgp: )

Oxy dugc van chuyén trong mau & dang két hgp véi
hemoglobin dé tao thanh oxyhemoglobin (HbO,) (97 -
98%), 100 ml mau két hgp dugc 20 ml O,.

CO, ¢ thé két hop véi H,0 ciia huyét tuong, véi H,0

cua héng cau, nhu’nlg}l quan trong nhat la két hc_)‘g vGi .
hemoglo in dé, taO thanh carboxyhemOQIObin (Hb 02)’ Figure 9.13  Normal lung versus cancerous lung.
100 ml mau két hdp du’cjc 1,5 ml COZ & Nomal lung with hear in place. Note the heaithy red color b Lungs ofa heavy smoke. Natice how biack the lungs e sxcept where

cancerous tumors have formed,
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