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REREBREPEERET 0001 ELEME - HPZ2/DB0EIKIARCHIHIEE
EY (Groupl) r MBIEREFEXK (PAHs ) #89BaP - NNK ( 4-
(methylnitrosamino)-1-(3-pyridyl)-1-butanone ) [1] - ELAEA M/ NS F Ol
it A Ae R 2 A BOR B RZ AR - AR AR 2 = PAS0RE ( CYP1ALSE ) JSE1EEAE
FRAMERWPELR - ADNAMEFLKNEY) - F38C - THIREHRRE -
CYP1Al knock-out mousefE&ZE R - Hit#H M BaP-DNAM S ERER D
70% - PR EXREE NIR[2]  ERIEBEARREBEZETIHNZLOABE -

B #R—E BRI A S CFER
[FIRE RN BR—EESRAREE —BHE - 2HRBES/NEE - BFRE
BEZERMHRHAEBHRER (NMC) H11+2minfER£17.6+2.4min
(p<0.001)[3] - HEEEIMEBRIAENIRE RS - Eh T @BBa7-nAChRZ 52
AUE NiEMAPK/ERKERSE - #IHIDyneinE$#EE ( DNAHS ) #Eif - SHEER
BIRRIZIELI40%([4] - LETNEERBEBR RN K FRIFE - MBI IR K I
BRBRR -

B IR EER - FEV, FRRER M A T8
RPARRIEHATEFRRMRZR - Framingham#t5t#is - FERRE
FEV 933 mL - MIFRAEER22 mL ; REMEAN NENB~30 mL -
M=—FREINEZ~20 mL/ F[5] - TORCHEEEF TS - EHES T BREEA
+ TRBWENAMAMINE - FEV, FEEREKRMH33 mLEZE23 mL/ F (p=0.02) - &
AR HAA R o] Bl o 28/ \mE e R E R[]

B SEEBAHES FiEE
REREMEERAR AP ERAE - NADPHEEEE EHIRA2.5E - EXE
AR=ROS  JEIENF-kBIIRIBIZANTNF-o ~ IL-8 - 2L IEEIEEEFE[8] - ROS/TE
ZRREBSCoERMAREAT ROV MELLEE  FREFRMEENNTIEE
SRR .

B EZaB—nEairaEitRiER R
AR N ARERE SR ( elastase ) KMMP-9 - #1758 2COPD
BE PR FPMMP-9E M RIECOPDE3.2E(p<0.001) « o, -TkkREB s
EEPEEA5%[9] - B ERSR/N\EREERMELER - BMERREEYIEMN
2117 - eI EREAR25%  [EABRKE[10] - HENEFEEETER
FaEREX - & KA MR E(Eemphysema) el -
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EMRRTEMEME N AR  TGF-RLERMAEBBEESE(ERILE
FIEIEN - (R fEFibroblast# A {E&myofibroblastii FXIRa-SMA[12] - BE i #
BEEBHRMEMOEE - FEREIEREES] (DLCO) FEAI15%[11] -

B 5 F=iEEyE
R E EZEMPAHRR (cg05575921) IR EFE(CREERAIEZ SR (r
=-0.73)[13] * ILEBECEHMAHRRERZERE - £—PHNAFTEKZEE (AHR) B
REBRXRE - RN - AAEBBZUMPE(KFEISOE - HEEERE
EM O IERFAEBII[14] -

B/ EREREECOPDRE
COPDLUNEIREBKE BT EHREAY - GOLDIRSIEE - B SCOPDKHAI
70% ; LB COPDIETRBAMKERBEZIEME (r = 0.65)[15] - /NI
R 32 B 7 38 ) 482 A R 25 57 e D 16 I IR 38 B AR 0 4950% - &R 7B D 2 44
[16] -

I 2= 7 52 T A B £ i 8 U 5 B
A ST E IS Rk N ERIR N IFIRE - TN o) (& M i = A 57 4 Bp
reactive oxygen species ( ROS ) £ —& & (NO ) GREERA - FEARKK
TEMEFSRINEERRE R P& - lRIRBR -  EERRE ZMEIKBRIFRAEZFES
5-10 mmHg - REAZBRERBMEIKSE[L7] - B - $IMERZIR/NERE
12:BEMENKEAS 8.5 £ 2.3 mmHg - ALEHALOZE+FIRRV/LV+S)EEER
0.227r£0.29 (p<0.01) - IERAEEMEZE[18] -

REHR MM EERBEGFRBERERG6T% - IEEHME12% (p<0.001) -
H EBEMAPKER SR EE T A S A8 IE W HIHIA T [19] - Erlotinib [I1HAFERA a2 ba Fa

N BRRAERZEEHE - HWEEMRTITRD23% (p=0.04) - NF-kBEASTAT3
EMELD MR - BRR R ORI R e ERE(20] -
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B ER 4% F ~ K= (COPD)
Fi 2 A BEAGIEIR 226 -

cross section

of a bronchus

ié

gas exchange
ind ahrenll within alveoli

https://online-learning-college.com/knowledge-hub/gcses/gcse-biology-help/alveoli/

HUMAN GAS EXCHANGE

ORGANS

https://medictests.com/units/the-mechanics-of-respiration
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LUHQS: How Gas Exchange Works

Breathing comes naturally to us, but this seemingly simple process is complex. We inhale oxygen and
exhale carbon dioxide through a process known as gas exchange.

o Air fiows into the body through the
nasal passages and mouth.

Air passes by the epiglottis, a small
flap that directs air down to the
lungs and food down the esophagus
to the stomach.

e Air then travels down the trachea,
or windpipe, and into the right and
left bronchi.

o3
oC

L&
2°%
® Air composition

0 These tubes branch out farther to
become bronchioles and small
air-filled sacs called alveoli.

Around the alveoli, tiny capillaries
bring blood to exchange gases.
Oxygen moves from the lungs to

CARQLINA

www.carolina.com

https://www.carolina.com/teacher-resources/Interactive/infographic-lungs-how-gas-exchang
e-works/tr39619.tr
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FARIEEMBRAH - MEEBRE TS BRI ERER - BEE5
RRBEIOTRNERFAIKIE - MRIHERIE - 84X - FREAFAITENERHE -
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RIES - BEEANENRERIE -

B +E2FEZE(COPD) ?

American Thoracic Society

PATIENT EDUCATION | INFORMATION SERIES

Chronic Obstructive Pulmonary Disease (COPD)

NORMAL AIRWAY CHRONIC BRONCHITIS

Restricted air flow

5|F : American Thoracic Society (ATS). Chronic Obstructive Pulmonary Disease (COPD)
Patient Education Information Series. URL: https://www.thoracic.org/patients/
patient-resources/resources/copd-intro.pdf
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EMPHYSEMA

Alveoli with Emphysema

Microscopic view of
normal Alveoli

Chronic Obstructive Pulmonary Disease (COPD). Am J Respir Crit Care Med 2019; 199(1):
P1-P2.DOI: 10.1164/rccm.1991P1
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Chronic Obstructive Pulmonary Disease (COPD)

"
Trachea Bronchus

Bronchitis

https://my.clevelandclinic.org/health/diseases/8709-chronic-obstructive-
pulmonary-disease-copd
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AR B -k REE?NRE - REJESBMEZEER | AREHE
ERERBFRIERMEN - BEREEET  EPFZAIREAS  FIUSE
N\~ R EIRERBEERZE - MTEESREGE —BHRBRRERIARE - B
MEZEFRETERE - MEEBUEH#BOMNESER BERBREZSER - BE
EEmE - PLAMHE OB 2 MBS -

fHE - 2—RBEBERE (iéﬁéﬁﬁ, sz e K) B = M ERIR (R IE) E 25
B EMTIREREE  EmMEEEMTREEN - AIWNIFRKE - ZH - &
% RBZRVERIE -

HAfEEt 2 KAMEERITRLNE10.3% - RBUERBEABNR2019FHE - =
IKB323BATERMEZE - £EXKEEFR EAZE =M - EEBRENEMERZ
— - EEEMEESFEBBOTANT - 2022FMEZEESE T RIERNSE N -
SEMEET2022F LT AEE®2021F1EM4.1% - MEEAOZL - AETARREIK
BERFASM0EATRIMEE - MEESHAZRANEERRALTSRIE -

FPE 2 2 o] IB MAVTARL 2] - AIRRERBHRMERETRRE - AR
%38 - REREILUBGEERAKBIEEE -

Not all
smokers
develop COPD and
other factors, such as
genetics and epigenetics,
can contribute to the
development and
progression of
the disease

HEALTHY

Normal alveoli Airway damage and remodelling are caused by Emphysema
inflammation and oxidative stress, both of which
can occur in response to inhaled irritants

Chronic obstructive pulmonary disease. Nat Rev Dis Primers 1, 15079 (2015).
https://doi.org/10.1038/nrdp.2015.79

16



3 00 i s 5 () R B A 7 L D

PP ZE A MLEAEARE ? P ZEN =XEMRTME "1Z ~ &~ I - ERIEHH
BRCRIT - REBN XERE BEERABRR - REMEEEZ  BEREEET
B% MARRK - BRENE - FTRKE - IZ2AKRBRAEES - FRBEEHENFE T

ZHNE - REFEHTEE - EEBEHH G -

M ZEZETE . BRBRARZBES N EMINERE - RIRMINERE
MTXRBRENEAZE  NEFEATEIZNERRMRZMEBIMFEV1/FVC
t6{E<0.7) -

W0 Bog LNORORGE HepdSuoot Loan
American
Aamciation. = v o =
s Soarch Taansiare [P0
ciation. 8 as jon
Lureg Health & Disens Quit Bmoking  ChanAlr  Research & Rep cy & Advocacy t

https://www.lung.org/lung-health-diseases/lung-procedures-and-tests/lung-function-tests
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(&) ; EtBERRATEERERR -

MEENZERRAREEAN— E BiEh  ERARBENREIER - SRR
WHIR - A2 THEIERRE - BE(LHE
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