PAIHOC NONG LAM TP. HO CHI MINH
HE HO HAP

G

07/02/2017 8:52 SA

Chuong 5
Hé ho hap

- ¢ s i
_' What/'can take’

O

Nguyén Hiru Tri @




Chwong 5. HE HO HAP

I. CAC HINH THU'C HO HAP
1. Bé méat hé hap
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ﬁ_ﬁ% Steps of aerobic cellular resplration

Glycolysis
glucose - | . .' . pyruvate

Ho hap t& bao (Cellular Respiration): xay ra trong ty
thé (Mitochondria) 1a phan iing bién du’o’ng su dung O,
va phéng thich CO, trong suét qua trinh téng hgp ATP
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Su hé hap

@Sy ho hap la qua trinh dong vat trao
doi khi véi méi trudng.

@HO6 hap gom su thu nhén 02, van
chuyén va cung cap O, cho cac té
bao, su van chuyén va thai CO.,.

@Can phan biét va khong bi lan 16n
gitta sy ho hap clia cd thé va qua
trinh hé hap té bao
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1. Cac hinh thiic hé hap
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@ Cac hinh thifc ctia h hap

(a) Khéong khi dugc khué€ch tan truc ti€p qua bé mat
cda cac sinh vat don bao.

(b) Luéng cu va nhiéu loai dong vat hdé hap qua da cia
chung.

(c) Da gai c6 mdt nhi nhd ra, gip lam gia ting bé mat
hé hap.

(d)H6 hap & co6n trung théng qua hé théng 6ng khi
thong ra ngoai

(e) Mang cua ca cung cap modt bé mat 16n va tao ra
dong ngugc dé trao doi khéng khi.

(f) Phe nang cua dong vat cé via cung cap mét be mat
16n dé hod hap, nhung khong cho phép trao doi dong
ngudgc.
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@ Cac hinh thi’c cua hé hap
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& Cac hinh thiic ctia hd hap

1. Bé mat hé hap

-3 dong vat don bao va da bao bac thap
(giun dep nho) khi 02 va CO, la su khué&ch
tan tryc ti€p qua mang té€ bao.

- G giun dat va €ch nhai, O, khuéch tan qua
be mat 4m uét va vao trong cac mao mach
ndm dudi da va CO, khuéch tan theo chiéu
ngugc lai.

— T6c db trao déi khi cham
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(a) External gills (b) Internal gills

@i

Bé mat o dlen tich 16n la noi dlen ra sy khué&ch tan

Khong khi & déng vat: mang thich nghi véi qua trinh
trao déi khong khi trong nudc ca bén ngoai (a) va bén
trong (b) Phai (c) va khi quan (d) la nhiing cd quan trao

déi khi & trén can
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Mi¢ng déng Igi, nip mang G

Ni ho it i
g Juang PRRETE mir ra déy mréc qua mang filaments

2. Mang
C méi trudng nuéc cd quan hé hap la
mang, qua trinh trao déi khi dugc thuc
hién khi nuéc dugc ép qua cac la mang.
Mang ca c6 dac diém la nuéc va dong
mau chay theo cac huéng ngugc nhau do
dé cai tién viéc thu nhan 02.

07/02/2017 8:52 SA 1 %
Nguyen Hiru Tri

ill ak Gl axch Gill raker Gill arch Lamellae with
e i = " ER \ Gill filaments capillary networks

Gill filaments

o] dang sau khoang miéng, trong hau nuéc di qua b& bén
trén bé mat trao doi khong khi cia mang, dong thdi mau
trong cdc mang mao mach & mang chay theo hudng
ngugc lai goi la trao déi dong ngugc

Khéng cé6 dong ngudc ve ly thuyé&t ca chi thu nhan dugc
50% oxy hoa tan trong nuéc, con véi trao ddi dong
ngugc nhau mot vai loai ca c6 thé thu nhan t6i 85% oxy
hoa tan trong nuéc.
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C4 c6 kha niing hé hdp bing mang theo phwong phap trao
déi nguge dong giup ca c6 thé thu nhan dén 85% Oxy hoa

=¥ tan trong nwéc, néu khong cé qua trinh nay ca chi thu nhin
duge 50%.

2/7/2017 8:52:37 AM
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C4 xwong c6 bong béng 1a co quan thiy tinh hd tro
cho ca noi trong moi trwromg nuwde
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3. Ong khi
Mbi trudng can & cén trung la 6ng khi, cac
6ng nay mé ra ngoai qua 16 thé. Cac 6ng rong
chita day khong khi phan nhanh trong mot hé
thdng cac dudng 6ng dan khong khi rat nho
xuyén sau vao trong co thé dong vat.
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(a) Air sacs Trachaea
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Cl 4. Phoi

-

O ludng thé - bo sat -
chim - tha la phdi.
Phéi khac nhau vé hinh
dang va cau trac: O
&ch nhai phéi la nhiing
tai nhé, thanh nhén, bé
mat tuong déi nhd.

Bo sat c6 phdi phic
tap hon, véi bé mit
rong hon.

Chim va dong vat cé
vi cé nhiéu phé& nang
nho lam tdng dién tich
ti€p xac.
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Esophagus

Stomach

Ech nhai, ky giéng va ca phdi cé6 nhiing
tai giéng trai banh, thanh nhan véi bé

»

mét tuong doi nhé dé trao doi khi
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g Ca phoi (Protopterus) 1a ca c¢6 vay mau c6 kha
=2 nang ho hap bang phoi va bang mang

« S

2/7/2017 8:52:37 AM
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* C6 chin ti khi
— Théng voi phdi
— Lam mat chim
« Duong di chuyén cua
khong khi
— Khéng c6 diém cudi nhu
o 16p thu

Khi quan

Hai phoi ¢ chim tuwong doi nhé va c6 md xop
dic. Tuy nhién né con thém chin hay nhiéu hon
tai khong khi rong noi véi phoi va chia day
trong khoang co thé. Nhirng tii nay giong nhu
nhirng trai banh l1am nhe co' thé va lam noi du
trir cho khong khi s€ téi phoi sau do.

Xuong canh

Phi

Tui khi bung
Khi qué

Téi khi ¢é

Tii khi trude ngue Tui khi sau nguc
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4 Chim hd hap nhu thé nao?

Lung

Thoracic
alr sacs
Abdominal

(a) air sacs
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= = —
Khi quén

Minh quin

Thi khi phia truée
Phoi ctia chim nho, 1a 1 ti xop,
it gian nod vi an sau vao goc
xuong suon, co vo so cac vi khi
quan.

Tt khi phia tregc  Phoi véi nhanh phé quén

Phé quan di téi1 phoi tao ra cac Hit vao

. ’ 5 A N = T khi phia sau
vi khi quan, xuyén qua thanh Khi quén e
phoi tao thanh cac tui dac biét Thé ra ( ; =
goi la tai khi. — —#{D

N Hit vao %ﬁg‘
Chim c06 9 thi. Thi khi c6 thé MR 10

’ r A A A \ >\ A
tich 16n hon phoi nhi€u lan, lam - —
nhe co thd, didu hoa than nhiét. QUE L

Posterior
air sacs

Air tubes L

(parabronchi) e

in lung
EXHALATION

Air sacs empty; lungs fill

Air sacs fill
Qua trinh hé hap clia chim gom hai chu ki.

Chu ki 1: Khi hit vao dugc dan théng tir khi quan ra cac tii

sau va sau dé di dé€n phdi.

Chu ki 2: Khong khi dugc dan tir phdi ra cac tai khong khi

trudc va sau d6 dugc thd ra ngoai théng qua khi quan.
Puwong di ciia khong khi di qua phdi luén ludn theo mdt hwéng, tir cac tii sau
ra cic ti trude roi ra ngoai. Do dé sw trao ddi O, va CO, xay ra & cic mach
khéng khi nhé ciia phdi ca trong lac hit vao va thé ra.
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Céac sac toé hé hap

O, c6 do hoa tan thap trong nuéc ol
(~0,5 ml/100ml nuéc), do dé6 huyét e, o o
tuong trong mau khéng thé mang du "

O, théa man cho tdng nhu cau cua
cac té€ bao trong co thé, néu su trao
ddi chat xay ra & mic cao. Dé giai
quyé&t van dé nay céac sac td hd hap
dac biét chita trong cac t&€ bao mau.
Nhitng phan t& nay lién két véi O,
mot cach thuan nghich.
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a0 Hemoglobin

Van chuyén oxy

Hemocyanin: tim thay & huyét tuong

clia dong vat chan dét va than mém (Cu)
Hemoglobin: G dong vat c6 xuong séng (Fe)

Heme groups

o B polypeptide B polypeptide
Van chuyén carbon dioxid
Huyét thanh (7%)
e

Hemoglobin (23 %)
Bicarbonate ion (70%)

Myoglobin: dy trit oxy & co - \ r

Heme groups
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Myoglobin

Llama hemoglobin

Human fetal hemoglobin

“Human maternal hemoglobin
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iy Hé hé hap &
Bao gom: Phgi(lung) va mot hé tho
két noi cac cau tric trao doi khi véi

ngoai.

Trachea

Right ———— ‘;" {
lung AU \ [

Diaphragm

(a)

yrigh Education, Inc., publishing as Benjamin Cummings
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nguci

ng 6ng dan khi
moi trudng bén

Branch
from the
pulmonary
artery

(oxygen-poor
blood)

=
O

Alveoli
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@ CJ quan hé hap & ngudi

Hé hé hap chia thanh hai phan
chinh:
Phan dan khi (conducting
portlon) gom: khoang mu1”
mui hong, thanh quan khi
quan phe quan céac tiéu phé&
quan va tiéu ph€ quan tan.

Phan ho hap (resplratory
portlon) gom cac tleu phe
quan hé hap, cac 6ng phé
nang va phé& nang.
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g ?
=  Thanh quan (larynx)
Hinh 6ng khong déu, néi hau vGi khi quan
Bén trong 16p dem c6 mot sd sun thanh quan
Cac sun Ién (sun giap, sun nhan va phan 16n
sun l(])heu ) la mo sun trong; cac sun nhé (nap
thanh thiét, sun chém, sun siing va chép sun
phéu) la mé6 sun dan hoi.
Ngoai vai tro nang dG ( duy tri 6ng dan khi,
cac sun noi trén con co vai tro van ngan thic
an hodc dich di vao khi quan ngoai ra chung
con tham gia hoat dong phat am

Nap thanh thiét (Epiglottis): xuat phat to bo
thanh quan, kéo dai den hau.
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®  Thanh quan (larynx)

Niem mac 16t trong thanh quan c6 nhiéu
tuyen chum tiét dich. Trén 16p té bao thugn
bi, c6 16ng thit lam rung dong theo hu‘dng tu
bén trong ra bén ngoai deé day cac vat la
khéng cho roi vao khi quan

Niém mac thanh quan rat nhay cam khi cq
vat la tiep xdc s€ gay ra cac phan xa ho dé
day vat la ra ngoal
Trong thanh quan c6 cac day am thanh. Phat
am la do khi tho’ ra, ludong khong khi vugt
g a khe thanh mén lam rung giay am_ thanh
u phat am con c6 su tham gia cua ma,
1uGi, m01
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C Khi quan (Trachea)

Posterior

Pseudostratified
ciliated columnar

Esophagus epithelium

Trachealis
muscle

Hyaline
cartilage ring

72 Seromucous glands
) in submucosa
8t
i

Lumen of
trachea o

Mucous membrane —
Submucosa
Adventitia

Hyaline cartilage

Anterior

Khi quan gém ba 16p”

Nhay: dudc tao bdi cac t& bao hinh chén biéu mé gia tru
tang c6 16ng rung

Du6i nhay: gom cac mé lién két

M6 ngoai: la 16p ngoai cung, la sun trong c6 dang hinh
chir C

07/02/2017 8:52 SA 32 Nguyén Hiru Tri 6

16



i@ Phé& quan

Khi quan xuéng dén ngang dét séng nguc IV-V
thi chia déi thanh phé& quan trai va phai.

Mbi phé& quan dai khoang 3 cm, ph& quan trai
dai va hep hon ph& quan phai. P&€n rén phai
phé quan phai lai chia 3, chay vao 3 thuy
phoi. Ph& quan trai chia 2, chay vao hai thuy
phéi

o] thuy ph01 cac phé quan lai phan nhanh nhé
chay vao cac tleu thuy ph01 goi la cac tieu phé
quan. Cac tiu phé& quan lai phan nhanh vao
cac phé nang
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-

Thanh quéan

Pudng di cua
khéng khi

Phé quén cép I phai

Khi quan

Phé quan cap I trai

07/02/2017 8:52 SA
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i@ Phoi (Lung)

=

Gom hai 14 trai va phai. Phai c6 hinh
chép, day réong va hoi 16m theo chiéu
cong clia cd hoanh, phan dinh hep va nhé
1én phia trén xuong don.

Hai 14 phoi mém, xdp va dan héi, la tap
hop ctia cac phé& nang va ph& quan. Mai la
phéi néng khoang 400g.
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Phdi phai c6 3 thuy, phai trai cé 2 thuy
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La ph01 trai bé hon la ph01 phal do cung dong mach
chli vong qua bén trai va tim ciing nam léch ve phla
bén trai.

07/02/2017 8:52 SA 37 %
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UL Mang phoi
i la phdi dugc boc kin bdi mot

A’

mang s cap, phan nim sat mat phc“;i
goi la 14 tang, phan lat mat trong clua
16ng ngu'c goi la 14 thanh.

Gitta hai lda la khoang gian mang,
trong khoang c¢6 chita cac dich lam
tron, giam ma sat khi mang trugt 1én
nhau trong c* déng hé hap.
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Visceral pleura
(inner layer)

Parietal pleura
(outer layer) .
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Ph& nang hé hap

bronchiole | | ~Alveolar
0 sac

@ Ong phé nang mm) Tai phé nang
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i@
" Tai ph& nang = Phé& nang

Tai phé& nang cé cau trac gidng nhu
chum nho

Se3praary
arenchiols

2 % Simple squamous epithelium

Srennla el —

3% &” \' - ‘-» - e . 2 Abszcl :f’ 3
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ﬁ Phé bao Il
Pneumocytes cé dan
% __.. ! > y \ ang :
hinh cau va tao ra 5

"\ surfactant, chiém 3% f‘
\ i

| .

; " Phé bao | Pneumocytes la
# céc t€ bao cyc mdng, 16t bé
( mat phé nang, chiém 97%
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iy 2. Su trao doi khi

Rib cage = Rib cage gets ¢ —
e.xpands as Air smaller as Air
rib muscles inhaled rib muscles exhaled

contract relax

Lung
Diaphragm
Inhalation Exhalation
Diaphragm contracts Diaphragm relaxes
(moves down) (moves up)

Copyright & Pearson Education, Inc., publishing as Benjamin Cummings.
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i Khi hit vao

Thé_tich 16ng nguc téng lén theo ba chiéu.
Chi€u trén-dudi tang 1€n nhd co hoanh co. Khi
hit vao, thé tich l6ng nguc tang, bung phinh ra
do cac cd quan trong bung bi don nén. Dién
tich cd hoanh khoang 250 cm2. Co hoanh co
cling anh hudng dén xudng sudn va xuong Uc.
Khi hit vao theo nhip binh thudng, cac co
tham gia gom c¢é: co sudn, co bac thang, co
rang cua sau va trén.

Khi hit vao cd stic, cac cd tham gia gém c6:
co Uc - don - chim nang xuong Uc, co rang
cua 16n, co nguc 16n, co nguc bé

07/02/2017 8:52 SA 44 Nguyén Hiru Tri 6
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i Khi thd ra

Cac cd hit vao glan ra, long nguc tré lai the
nghi ngoi ban dau. The tich long nguc giam
lam cho ph01 xep. xudng, day khong khi ra
ngoal Su giam thé tich phdi con do tinh dan
hdi ctia chinh né.

Khi thé ra ging sic mot sd cd lam ha thap
thém xudng sudn va day cd hoanh Ién cao
hon. Cac co tham gia gom co CcO rang cua bé
tru6c - sau, co tam giac cua xuong Uc, cd
vudng that llfng, cac cd thanh bung nhd cg
tréo to, tréo bé, co ngang, co thang to.

07/02/2017 8:52 SA 45 Nguyén Hiru Tri e

@ Sy théng khi & phéi

Nhip tha:

Nhip thé (lan/phat) ciua ngugdi Viét
Nam: Nam 16 %3, nir 17 £3.

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

Khi lqu thong (Tidal Volume TV)

- The tich khi luu thong vao hoéac ra kh01 ph01 trong
dieu kién thd binh thudng & ngudi trudng thanh
khoang 500 mL.

Khi du tri hit vao (Inspiratory Reserve Volume IRV)

— Sau mot lan hit vao binh Lthudng (chua thé ra) ngudi
tru’dng ‘thanh ciing cé thé hit them cd sic véi the
tich khoang 2500mL.

Khi du trit thd ra (Expiratory Reserve Volume ERV)

— Sau mot lan thé ra binh thudng (chua hit vao) ngudi
tru’dng ‘thanh ciing c6 thé thd ra thém véi thé tich
khoang 1500mL.
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& Thé tich hé hap

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

Dung tich séng (Vital Capacity VC)
- La thé tich khi 16n nhat dugc thé ra sau khi co
gang hit vao hét siic
VC =TV + IRV + ERV

Téng dung lugng phdi (Total Lung Capacity TLC)
— Tdng thé tich khi ma phéi c6 thé chia.
TLC = VC + RV

07/02/2017 8:52 SA 48 Nguyén Hiru Tri 6
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= Respiratory Volumes and Capacities

e 8000
E ]
@ 2,000~ Inspiratory Inspiratory
o reserve Vltal capacity
= 4,000 Vvolume capacity
E 3,000 @1 ________ Totallung
"R V£ AVAVARIAVAVARRVAVAVASONAVA AVERE 35 Caperily S e
£ 2,000 tidal
S Fungtiolnal

11 e+ S N -residual ~~f|~
5 Expiratory  capacity
4 0 volume reserve volume l,
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Su trao doi khi & phdi va mé

=

Tissue cells Alveoli

HeOy CF

Plasma Red blood cells Plasma

07/02/2017 8:52 SA 50 Nguyén Hiru Tri e

25



@ Sy trao doi khi & phoi

Alveolus

Pg, = 100 mm Hg
-~

-

(a) Oxygen

07/02/2017 8:52 SA

51

S

Alveolus

Pco, =40 mm Hg

>

Pco, = 46 mm Hg =

(b) Carbon dioxide

@
Body tissue

Nguyén Hiru Tri e

% Ti 1& phan tram céc loai khi & titng vi tri khac nhau

0, co, N, | H,0
Khi tréi 20,84 | 0,04 73’6 0,5
Khi phé& nang 13,6 5,3 749 | 6,2
Khi thé ra 15,7 3,6 74,5 | 6,2
Khi trong mau dén phéi| 10-12 | 5,5-5,7
Khi trong mau réi phéi | 18-20 | 5,0-5,2
077022017 5552 SA 2
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O, pressure

0 L Il 1 L 1

Venous Lung Arterial Capillaries Venous
blood capillaries blood blood

Source: Mescher AL: Junqueira’s Basic Histology: Text and Atlas,
12th Edition: hitp:// www.accessmedicine.com

Copyright © The McGraw-Hill Companies, Inc. All rights reserved.

07/02/2017 8:52 SA 53 Nguyén Hiru Tri e

r)

@ Sy trao doi khi & phoi

5

Sy trao doi khi & phdi goi_la hé hdp
ngoai. b6 la qua trinh trao doi khi & cac

A ~

phé€ nang va méau trong hé thong mao
mach phan bé day dac trén mang cua
cac phé& nang dé. Su’ trao déi khi nay
thyc hién theo nguyén tac khuéch tan.
Chiéu khuech tan phu thuéc vao ap
suat riéng phan cua cac loai khl chung
di t¥ noi c6 ap suat cao dén no’l cod ap

suat thap hon
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i Mot chat khi & the ty do hay hoa tan trong
=¥ mot chat dich deu c6 ap suat riéng goi la
phan ap, nong dé khi cang dam thi phan ap
cang cao.
Chat khi luén khuech tan téi noi c6 phan ap
cao sang ndi c6 phan ap thap
Trong khéng khi dén phé& nang
- PO, =104 mmHg
- PCO, = 40 mmHg
Trong méu dén phoi
- PO, = 40 mmHg
- PCO, = 46 mmHg
Sy chénh léch ap suat riéng phan
- APO, =104 - 40 = 64 mmHg
— APCO, = 46 -40 =4 mmHg
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@ Sy trao doi khi & md

Nhé& tim co bép, mau dugc chuyen dén mo. O day lai

xay ra su trao 3i khi glu’a mau trong mag mach va mo.

Qua trmh trao d01 cing theo nguyén tac khuéch tan

dya vao sy phéan ap cua hai loai khi O, va CO, trong

mau va mo.

Cac phan Gng sinh hoc Xay ra can rat nhleu ) dong

thdgi thai ra rat nhieu C lam cho phéan ap khi 6 giam

thap, chi con khoang 46 mmHg, con phan ap khi C02

dat t6i 45 - 46 mmHg Trong khi

Trong méau dén cac md

- PO, =102 mmHg

- PCO, = 40 mmHg

Trong moé

- PO, = 40 mmHg

- PCO, = 46 mmHg

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

khuéch tan theo chiéu ngu’o’c lal e Hiu T 6
guyén Hiru Tri
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@ Sy trao doi khi & mo
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@ Suvan chuyén O, va CO,

Su van chuyen O, va CO2 trong mau théng qua hai dang
la hoa tan va ket2h

Dang hoa tan:

Kha nang hoa tan cua O 3%)va CO, tron huyét
tudng la rat nhd. Trong 180 ml mau cé khoang 0,18 ml
O, va 0,2 ml CO, hoa tan.

Dang két hgp:
Oxy dugc van, chuyen trong mau & dang két hgp véi

hemoglobm dé tao thanh oxyhemoglobin (HbOZ) 97 -
98%), 100 ml mau két hgp dugc 20 ml O,.

CO, co thé két hgp véi H,0 cla huyet tudng, véi H,0
ctia hong cau, nhung quan trong nhat la két hgp véi
hemoglobin de tao thanh carboxyhemoglobin (HbCO,),
100 ml mau két hgp dugc 1,5 ml CO.,.
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@ 3.Sy dieu hoa hé hap

Chu ky thé theo nhip binh thudng
6 ngudi la ty dong. Nhung c6 mét
co ché dieu hoa chu ky dé6.
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@ Cac trung khu hé hap

Trung khu & tuy séng:

— Siing xam tly song cla dot cd 3-4 phat cac day diéu
khién co hoanh.

- Siing xam tiy séng & doan ngyc phat cac day dieu
khién co lién sudn

Trung khu & hanh tdy va cau Varol

c6 4 trung khu hé hap:

— Trung khu hit vao va thé ra nam & day cua nao that
thi 4, bén canh phan bat 16ng cia hanh tay

— Trung khu diéu hoéa hé hap nam & cau Varol
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@ Sy dieu hoa thé dich

Su diéu hoa thé dich ddi v6i ho hap chi
yéu théng qua ap suat rieng phan cia O,
va CO,.

Co ché& nay dieu hoa théng qua cac té bao
thu cam héa hoc tai cung dong mach chu,
xoang dong mach canh va trong hanh tay
c6 trung tdm nhay cam héa hoc ti€p nhan
cac xung tif cac t&€ bao thu cam héa hoc
ve.
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@h Vai tro cua than kinh phé vi

Binh thudng cac té bao hit vao cua trung khu
hé hap hung phan médt cach tu dong, cac xung
to day gui xudng tdy sdng kich thich cac co
hit vao, gay ra tac déng hit vao.

Péng thdi gli dén trung khu thé ra va trung
khu pneumotaxic ¢ cau Varol. Phéi cang lén
va kich thich cac thu quan nam trong phéi, tir
day cac xung huéng tam theo day s6 X vé
trung khu thé ra.
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@ Vai tro clia than kinh phé vi

Khi ti€p nhan xung cta trung khu hit
vao, trung khu thé ra chuyén dan sang
trang thai hung phan, dén khi nhén
ti€p xung tir phai thi trung khu thé ra
dugc hung phan hoan toan va gay ra
tac dong thd ra. Pong thdi ciing gdi
xung sang trung khu hit vao dé tc
ché. Pong tac hit vao cham dut.
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@) Cac yéu to khac anh hudng
dén hé hap

Huyét ap: Khi huyét ap tang thi hé hap giam va ngugc

lai.

Cam giac dau: co thé gay ra thé nhanh, thd cham hoac
ngung thé phu thudc vao tinh chat, cu’dng do, nguyén

nhéan, th&i gian ctia cam giac dau.

Nhiét do: nhiét do cao gay thé nhanh. Lanh dét ngét
lam’ ngu’ng thd mot thsi gian ngén réi sau dé thé nhanh

mot thai glan

Ho va hat hoi: mang nhay khi quan, phe quan bj kich
thich lam day manh khéng khi ra ngoai lac thanh quan
dang dong lai gay ra phan xa ho. Khi mang nhay khoang
mii bj kich thich, s& gay phan xa co phé quan hit vao
sau va cham nhu’ng ti€p ngay sau la dong tac thé ra

nhanh va manh gay ra phan xa hét hoi
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Figure 9.13 Normal lung versus cancerous lung.
a. Normal lung with heart in place. Note the healthy red color. b. Lungs of a heavy smoker. Notice how black the lungs are except where
cancerous tumors have formed.
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