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RINGKASAN 
 
 
PENGARUH ASAP ROKOK  TERHADAP GSH, MMP-8 DAN MMP-9 PADA 

PATOGENESIS EMFISEMA 
 
 
 

 
Emfisema ada lah kelainan paru yang di tandai ol eh adanya pe lebaran abnormal 

dan permanen ruang udara distal dari bronkiolus terminalis disertai destruksi dinding 

alveoli dan t anpa f ibrosis yang n yata. E mfisema da n bronkitis kr onik tidak 

dimasukkan kedalam P POK ka rena em fisema a dalah kelainan anatomis s edangkan 

bronkitis kr onik a dalah diagnosis kl inis. S elain i tu ke duanya t idak m enggambarkan 

kelainan faal paru pada saluran napas (Senior dan Shapiro, 1998; PDPI, 2011).  

Menurut pr ediksi W HO (World Health Organization) tahun 2020,  pr evalensi 

PPOK  aka n meningkat dari peringkat ke-12 menjadi peringkat ke-5 untuk penyakit 

yang p aling s ering di temukan sedangkan mortalitas j uga m eningkat d ari pe nyebab 

kematian ke-6 menjadi penyebab kematian ke-3 di dunia (Barnes dkk, 2003; Barnes, 

2004).  

 Tidak terdapat data yang akurat di Indonesia tentang prevalensi PPOK ini, tetapi 

pada  Survei Kesehatan Rumah Tangga (SKRT) DEPKES RI tahun 1986 didapatkan 

penyakit a sma, br onkitis kr onik da n e mfisema menduduki pe ringkat ke -10 s ebagai 

penyebab kematian.  S urvei K esehatan R umah T angga t ahun 1992 m enunjukkan 

angka ke matian ka rena pe nyakit a sma b ronkial, br onkitis kr onik da n e mfisema 

menduduki peringkat ke -7 dari 10 pe nyebab kematian di  Indonesia dan pada SKRT 

1995 pe nyakit s istem pe rnapasan m erupakan pe nyebab k ematian k e-2 da ri 10  

penyakit penyebab kematian (Litbangkes, 1999). 

        Paru merupakan organ yang paling sering terpapar dengan oksidan atau radikal 

bebas terutama asap rokok yang dapat menyebabkan kerusakan pada protein, lipid dan 

DNA. Asap r okok t erdiri da ri f ase gas d an fase s olid. F ase gas m engandung  10 15 

oksidan ( terutama alkil da n pe roksil) dan 500 – 1000 ppm  ni trit oksida ( NO) pada 

setiap hisapan sedangkan fase solid atau fase tar  mengandung 1018 radikal bebas per 

gram  yang t erdiri da ri r adikal hi droksil da n hidrogen pe roksida (H2O2), metal 

chelator dan zat organik kuinon-hidrokuinon.  
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Anion superoksida akan dinetralisir oleh superoksid dismutase (SOD) menjadi 

hidrogen p eroksida ( H2O2). H idrogen p eroksida akan dinetralisir ol eh katalase da n 

glutation pe roksidase d engan ba ntuan glutation  ( GSH). Glutation m erupakan 

pertahanan  antioksidan ut ama pa da pa ru. Penurunan ka dar G SH menyebabkan 

sebahagian H2O2

Untuk m elihat pe ngaruh a sap r okok t erhadap pa ru di lakukan pe nelitian 

observasional m enggunakan de sain pot ong l intang (cross-sectional) t erhadap 18  

orang perokok dengan emfisema sebagai kelompok studi dan 19 orang perokok tanpa 

emfisema  sebagai kelompok kontrol. Variabel yang diteliti adalah GSH, MMP-8 dan 

MMP-9 dari sputum yang induksi dengan salin hipertonik. 

 tidak dapat di netralisir da n be bas m asuk kedalam s el da n 

mendegradasi ikatan IkB de ngan faktor t ranskripsi Nuclear-factor kappa B (NFkB) 

sehingga NFKB yang bebas akan memasuki nukleus, merangsang faktor t ranskripsi, 

meningkatkan produksi mediator pro-inflamasi d an menyebabkan terjadi rekruitmen 

netrofil da n m akrofag. N etrofil da n makrofag m emproduksi e nzim  matriks 

metaloproteinase yang d apat m endegradasi matriks eks trasel. Netrofil m emproduksi 

enzim  matriks metaloprotein (MMP) yaitu MMP-8 dan MMP-9 sedangkan makrofag 

memproduksi M MP-9 yang m erupakan enzim el astolitik utama yang da pat 

mendegradasi matriks ekstrasel.  

Pada penelitian ini didapatkan penurunan tidak bermakna kadar GSH (12.37 ±  

4.10) µM pada kelompok perokok dengan emfisema dibandingkan (16.28 ± 9.47) µM 

pada kelompok perokok tanpa emfisema (p>0.05)  

Dari penelitian ini di dapatkan aktivitas M MP-8 yang lebih tinggi pada 

perokok dengan emfisema (1024.87 ± 488.49) ng/mL dibandingkan  t anpa emfisema 

(263.50  ± 60.45) ng/mL dengan perbedaan yang sangat bermakna (p<0.002).   

Pada pe nelitian i ni di dapatkan a ktivitas M MP-9 yang lebih tinggi p ada 

perokok dengan emfisema (2080.47 ± 1712.94) ng/mL dibandingkan perokok tanpa 

emfisema (749.92 ± 331.64) ng/mL dengan perbedaan yang  bermakna (p<0.05)  

 Dari pe nelitian ini da pat di simpulkan bahwa t erdapat penurunan tidak 

bermakna kadar GSH dan peningkatan bermakna MMP-8 dan MMP-9 pada perokok 

dengan e mfisema di bandingkan p erokok t anpa e mfisema.  Peningkatan aktivitas 

MMP-8 dan MMP-9  dapat merusak elastin pada matriks ekstrasel dan menyebabkan 

terjadinya  emfisema.   
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SUMMARY 

 
 

THE IMPACTS OF CIGARETTE SMOKE TO GSH, MMP-8 AND MMP-9 IN 
PATHOGENESIS OF EMPHYSEMA  

 
 
 
 

Emphysema is defined as a condition of the lung characterized by abnormal and 

permanent enlargement of distal airspaces from the terminal bronchiole, accompanied 

by the destruction of their walls, and without obvious fibrosis. 

The pr evalence and burden of C OPD ar e p rojected to increase i n the coming 

decades due  t o c ontinued e xposure t o C OPD risk f actors a nd t he c hanging a ge 

structure of the world,

There i s no accurate data i n Indonesia about the prevalence of  C OPD but  

according to National Health Survey  by Indonesian  Ministry of Health in 1986 were  

found that Asthma, Chronic Bronchitis and Emphysema i s t he number t en cause of 

death among 10 c ommon caused of deaths. National Health Survey i n 1992 were 

found that t he di sease o f r espiratory s ystem i s t he s econd common c aused of  d eath 

among 10 common caused of deaths.  

s population. The Global Burden of Disease Study has projected 

that COPD, which ranked sixth as the caused of death in 1990, will become the third 

leading caused of death worldwide by 2020.  

The lung  is the organ that frequently exposed to  oxidants or free radicals which 

caused the degradation of   protein, l ipid, deoxyribo nuc leic a cid ( DNA). Cigarette 

smoke is the most commonly encountered factors for pulmonary emphysema and the 

elimination of t his f actors is a n important s tep toward prevention and c ontrol of  

pulmonary emphysema. Oxidants from cigarette smoke consist of gas and solid phase. 

Gas phase contains 1015 oxidants (especially alkiyl and peroxyl) and 500–1000 ppm 

nitrite oxide (NO). Solid phase contains  10 17  free radicals that consist of  hydroxyl 

radical, hydrogen pe roxide (H2O2), metal-chelator and qui non-semiquinon. 

Gluthation system will neutralized hidrogen peroxide (H2O2) into water (H2

  Macrophages a nd ne utrophils produces  matrix metalloproteinases (MMPs),  

especially ne utrophyl elastase ( MMP-8) and gelatinase B ( MMP-9) w hich degrade 

most of  matrix extracellular  (especially elastin) as  t he caus ed of l ung emphysema. 

Because of  direct impacts of s uperoxide a nion a nd h ydrogen pe roxide  to the  

O). 
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formation  of  radicals hydroxyl and indirectly were the increase MMP-8 and MMP-9 

activity,  that’s importance to study  the concentration of GSH, MMP-8 and MMP-9 

activity in pathogenesis of emphysema 

To study the  impa cts of c igarette s moke in the pathogenesis of  e mphysema, a 

cross-sectional analitycal study was conducted to cigarette smokers with emphysema 

as the s tudy group a nd cigarette s mokers without emphysema as the control group.   

The study variables  were t he con centration of  GSH, MMP-8 and MMP-9 activity. 

The statistical analyses comprised of homogeneity test, normality test, Mann-Whitney 

test a nd Independent T-test. All pa rticipants are m en, 18 c igarette s mokers with 

emphysema and 19 cigarette smokers without emphysema. 

It was found that the decrease concentration of GSH (12.37 ± 4.10) µM in the 

study group was lower than the control group (16.28 ± 9.47) µM and the difference 

was not  s ignificant (p>0.05). There w as s ignificant increase  of M MP-8 activity 

(1024.87 ± 488.49) ng/ml in the study group in comparison (263.50  ±  60.45) ng/ml 

with the c ontrol group ( p<0,05). There w as s ignificant increase activity of MMP -9 

(2080.47  ± 1712.94) ng/ml in comparison with the control group (749.92  ± 331.64) 

ng/ml. 

Observing the results of this study, it could be concluded that  there was not 

significant  decrease of the concentration of GSH that could caused accumulation of 

H2O2, 

 

recruitments and activation of macrophages and neutrophils to produced more 

MMP-8, MMP-9  which degrade most of elastin in matrix extracellular as the cause of 

lung emphysema.       
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ABSTRACT   
 
 
 

THE IMPACTS OF CIGARETTE SMOKE TO  GSH, MMP-8 AND MMP-9 IN 
PATHOGENESIS OF EMPHYSEMA  

 
 

 
 
Background : Emphysema is  a condition of  lung characterized by abnormal and  

permanent enlargement of distal airspaces from terminal bronchiole, accompanied by 

destruction of their  walls, and without obvious fibrosis.   The aims of this study  is to 

know the impa cts of c igarette s moke i n pa thogenesis of  emphysema.  A cross-

sectional analytical  study  was conducted to c igarette smokers with emphysema as 

the study group and  cigarette smokers without emphysema as the control group.  

Methods : The study variables were GSH concentration, MMP-8 a nd M MP-9 

activity. The s tatistical ana lyses c omprised of hom ogeneity, nor mality  and 

independent T  t est. All participants a re men, 18 pa tients are cigarette smokers with 

emphysema as a  the study group and 19 cigarette smokers without emphysema as a 

the control group. The examination of GSH, MMP-8 and MMP-9 were using ELISA 

method.  

Results : It was found that  the  decrease concentration of GSH (12.37 ± 4.10) µM in 

the study group was l ower t han the control gr oup (16.28 ±  9.47)  µM and t he 

difference was not  s ignificant (p>0.05). There was a s ignificant increase of MMP-8 

activity (1024.87 ± 488.49) ng/ml in the study group in comparison (263.50 ± 60.45) 

ng/ml with the control group (p<0.05).  There was an increase activity of MMP-9  

( 2080.47 ± 1712.94) ng/ml in comparison with the control group (749.92  ± 331.64)  

ng/ml, the  difference was significant (p<0.05). 

Conclusion :  There i s not  s ignificant decreased of t he concentration of GS H and 

there are significant increased of MMP-8 and MMP-9 activity which degrade most of 

elastin in matrix extracellular as the cause lung emphysema.       

  
Key word : Emphysema, GSH, MMP-8 and MMP-9 
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NAC mengandung sistein yang diperlukan untuk pembentukan GSH untuk 
menetralisir  H2O2

 

 yang dapat memecah ikatan NFkB dengan IkB. Sistein juga dapat 
menghambat aktivasi NFkB 
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