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PAT VAN PE

Bénh phdi tic nghén man tinh (BPTNMT) 14 mét trong nhirng nguyén nhan
chinh gay tir vong va bénh tit man tinh trén toan thé gidi. Trong nim 2015 c6 hon
3,17 triéu nguoi chét trén toan thé gidi do BPTNMT (ttc 1a khoang 5% tong sb ca
tir vong trén toan thé gi¢i moi nam) [142]. Dén nay, BPTNMT la nguyén nhan gay
tr vong dtmg hang thtr 3 trén thé gidi, ding sau bénh co tim thiéu mau cuc b va
dot quy [142]. Tai Viét Nam ti 1€ mic bénh BPTNMT 14 6,7% trong dan s6 nguoi
16n [153], trong d6 ¢ mién bic Viét Nam 1a 7,1 % [62].

Cac thudc thuong duoc sir dung trong diéu tri BPTNMT 1a thudc gidn phé
quan (kich thich Beta 2, khang cholinergic, methylxanthine) va thudc khang viém
(corticosteroids, trc ché phosphodiesterase-4...) giup cai thién triéu chimng, giam tan
sb dot cép va muc do nang cua dot cép, cai thién kha nang géng strc va tinh trang
sttc khoe. Tuy nhién, t6 chitc GOLD 2020 cho biét: cho dén nay, chua c6 loai thude
nao c¢6 chimg ctr 1am sang lam giam sy tic nghén tién trién cta bénh nay [54]. Do
d6, cac nha nghién ctru dang cht ¥ nhidu dén hudng nghién ctru cac gen c6 lién
quan dén giam chirc ning phoi, cac gen co vai trd trong co ché bénh sinh dan dén
BPTNMT [34], nham muc dich can thiép vao c&c gen nay.

Co ché bénh sinh dan ¢én BPTNMT do nhiéu yéu td, bao gdm: mat can bang
proteinase - antiproteinase, tinh trang viém dai dang va tinh trang stress oxy hoa
[16], [49], mat can bang mién dich, gia thuyét vé cytokine, va gia thuyét nhiém
khuan [137]. Cac nha nghién ctru cht ¥ nhiéu dén yéu t6 mat can bang proteinase -
antiproteinase do rdi loan biéu hién cac gen Matrix Metalloproteinase (MMP) [34]
dan dén gia ting san suét proteinase.

Trong s6 cac gen MMP san xuat (giai ma) cac proteinase nhu: MMP-1, MMP-
2, MMP-7, MMP-8, MMP-9, MMP-12, MMP-13..., cac nha nghién ctru cht y
nhiéu nhat dén gen MMP-12 (gen Matrix Metalloproteinase-12), Ii do 13, gen MMP-
12 bi kich hoat bai khoi thude 14 - yéu té nguy co chinh din dén gia ting san xuét
proteinase MMP-12 gay ra mét cin bang proteinase - antiproteinase, tir d6, din dén
thoai hoa protein & chat nén (elastin, collagens) & phoi, pha hiy cau trac md, mat
tinh dan hoi ciia phoi ddn dén BPTNMT [15], [34], [115], [122].

DPén nay, c6 nhiéu tac gia nghién ctu vé cac gen MMP nhu: gen MMP-1,
MMP- 2, MMP-7, MMP-8, MMP-9 va MMP-12 [33], [34], [68] cho thay muc d6
biéu hién ciia mot s6 cac gen MMP nay déu co ting dang ké trong huyét thanh [39],



[99], dich rira phé quan [17], [99], [143], dam kich thich (khac ra) [39], [68] va trong
hoi tho ¢o dic [137].

Nghién ctru cua tac gia Hautamaki RD (1997) [61] sir dung chét ¢rc ché gen
MMP-12 (MMP-12 inhibitor) trén chudt cho thiy c6 hiéu qua ngin chian dugc su
gia ting té€ bao dai thuc bao ¢ phdi va bénh khi phé thiing do khoi thude 14. Nghién
clru cua tac gia Churg A (2012) [34] két luan: Néu can thiép vao BPTNMT véi chét
tc ché gen MMP-12 (MMP-12 inhibitor) c6 thé 1a mét liéu phap hitu hiéu cho
BPTNMT va téi cAu tric dudng thé nho [129], [155]. Nghién ctu cua tac gia Kraen
M (2019) [85] vé khéi thudc 14 lién quan dén 2 bénh 1a BPTNMT va xo vita dong
mach canh, tac gia két luan “proteinase MMP-12 vd MMP-1 la chi dau sinh hoc ¢6
thé hiru ich trong 1am sang, va can c6 cac nghién ctu tiép theo dé lam sang to vai
tro proteinase cua ching”. T6 chitc GOLD 2020 [54] cho biét gen MMP-12 lién
quan dén giam chic nang phoi, hoic lién quan dén yéu té nguy co BPTNMT.

Gen MMP-12 lién quan dén giam chtc ning phoi, va gen MMP-12 bi kich
hoat boi khai thubc 14 [54]. Tuy nhién, méi lién quan giira khéi thudc 14 dan dén
kich hoat sy tang biéu hién gen MMP-12 dan dén BPTNMT la méi lién quan khong
d6ng nhat, va méi lién quan biéu hién gen MMP-12 véi biéu hién 1am sang cua
BPTNMT Ila chua rd rang; i do 13, trong bénh hoc, c6 rat nhiéu nguoi khéng bao
gio hat thude 14 van méac bénh BPTNMT, va nguoc lai, cling ¢o rat nhiéu nguoi hit
thudc 14 van khéng méc bénh BPTNMT.

Vi vay, chidng tdi thuc hién nghién ciru ndy nham tim kiém méi lién quan gitra
khoi thudc 14 dan dén kich hoat gia ting biéu hién gen MMP-12 dan dén BPTNMT,
va tim kiém su lién quan gitra biéu hién gen MMP-12 véi biéu hién 1am sang cua
BPTNMT. Tur d6, c6 thém co s& s6 lidu vé van dé nay, dé gop phan hiéu rd hon vé
vai tro ciia gen MMP-12 & BPTNMT (ciia nhém dan sb nghién ciu).



MUC TIEU NGHIEN CcUU

. M0 ta dic diém dich t&, 1am sang va dic diém biéu hién gen MMP-12 trong
té bao dam & cac nhém nghién cau.

. Khao sat mdi lién quan giira khéi thudc 14 voi biéu hién gen MMP-12 dan
dén BPTNMT & céc nhém nghién ciu.

. Danh gia mdi lién quan giita biéu hién gen MMP-12 véi biéu hién 1am sang,
va véi do nang cua bénh & nhom bénh nhan BPTNMT.

. Danh gia mdi lién quan gitra biéu hién gen MMP-12 véi dau hiéu sém cua

tic nghén duong dan khi nho.



CHUONG I. TONG QUAN TAI LIEU

TONG QUAN BENH PHOI TAC NGHEN MAN TiNH
1.1 Pinh nghia bénh phoi tic nghén man tinh (BPTNMT)

Tb chitc GOLD 2020 dinh nghia: “Bénh phéi tic nghén man tinh 1a mdt
bénh thuong gip, bénh co thé ngin ngira va diéu tri duoc (du khdng chita khoi han
duoc), dac tinh ctia bénh 1a nhiing triéu ching ho hip va tinh trang gidi han luéng
khi dai ding do bt thuong duong dan khi va / hodc phé nang, thuong do phoi
nhiém v&i phan tir doc hai hodc khi doc hai, va bi anh huong boi yéu t6 thé tang,
bao gdm sy phat trién bat thuong ctia phéi. Nhitng bénh dong méc nghiém trong cd
thé tac dong dén ti 16 mac bénh va tir vong” [54].

Trén thé gi6i, hat thude 1a 14 yéu t6 nguy co phd bién nhit giy ra bénh phoi
tac nghén man tinh. Tuy nhién, & nhiéu nudc dang phat trién, 6 nhiém khong khi do
viéc d6t cui than va nhién liéu sinh khdi khac duoc xac dinh 1a nhitng yéu t6 nguy
co [8], [27], [42], [43], [103], [113], [114].

1.2 Dich té& hoc

Bénh phoi tic nghén man tinh (BPTNMT) 4 mét trong nhitng nguyén nhan
chinh gay tir vong trén toan thé gidi. Theo to6 chitc GOLD 2020, BPTNMT la
nguyén nhan giy tir vong dtmg hang thir 3 trén thé gisi [54], Trén thé gidi co 6 - 10
% dan s6 nguoi 16n mac bénh BPTNMT, 3,17 triéu ngudi chét do BPTNMT vao
nam 2015, tang 11, 6% so véi nam 1990 [12], [18], [36], [37], [53], tai Viét Nam cO
6,7% dan s6 nguoi 16n mac bénh BPTNMT [153], trong d6 mién bac Viét Nam c6
7,1% dan s nguoi 16n tir 21 dén 70 tudi mac bénh BPTNMT [62].
1.3 Yéu tb nguy co
Phoi nhiém véi cac phan tir ddc hai, khi ddc hai

Khoi thude 14 1 yéu t6 nguy co hang dau dan dén BPTNMT, nguy co hut
thudc 14 lién quan dén lugng thude 14 d3 hat, tudi khoi dau hat, tong sd goi thude da
hut trong nhiéu ndm va tinh trang hut thudc hién tai, c6 ¥ nghia tién luong tir vong
do bénh BPTNMT. Tuy nhién, khong phéi tat ca nhitng ngudi hut thuée déu mac
bénh BPTNMT, chi c6 10-20% ngudi hat thude trong thoi gian dai, tién trién thanh
BPTNMT, do nguyén nhan yéu t6 di truyén déng vai trd cht yéu. Phoi nhiém nghé

nghiép gdém bui v co va hitu co, nhimg tac nhan hoa chit va hoi hoa hoc [31],



[140]. O nhiém trong nha do sy dbt, niu nuéng trong moi truong khong thong
thoang, 6 nhidém khoéng khi do dbt chay nhién liéu cac xe c¢o luu thong [2], [31].
Gen

Mic du su khiém khuyét gen Alpha - 1 Antitrypsin (a,AT) (gen o, AT san
Xudt ra antiproteinase) chi gip & mot sé it nguoi trong dan sb, nhung nd chirmg minh
su tac dong qua lai giita gen va moi truong gdy ra bénh BPTNMT [16], [22]. O My,
ti 1& thiéu hut o AT 12 1 - 2% & ngudi bénh khi phé thiing [34], [35], [42], [140].
Nhitng trudng hop thiéu o,AT trim trong c6 thé gdy BPTNMT ¢ tudi nho [31],
[43], [140]. Nhiéu bién thé gen (genetic variations) c6 lién quan giai ma
antiproteinase, cac bién thé gen nay dinh vi trén gen PI hoic gen SERPINA1- la gen
duoc giai ma thanh o, AT; alen M 1a thudng gap nhit c6 mic o, AT binh thudng,
alen S c6 mirc 0, AT giam nhe, alen Z ¢6 muc o, AT giam dang ké va xay ra véi tan
s6 >1% nguoi da trang, hiém c6 c4 thé khong cé alen, nhitng ngudi khong cé alen
khong san sinh (giai ma) duoc o, AT. Nhiing c4 thé ¢6 2 alen Z, 1 alen Z va khong
c6 alen 13 hinh thirc phd bién nhét cta khiém khuyét oy AT ning trong co thé [45],
[145].
Stress oxy hoa

Phéi lién tuc phoi nhiém véi cac chat oxy hoa. Stress oxy hda lam ting cao
dot ngot cac ROS (Reactive Oxygen Species) - 1a san pham trong qua trinh oxy hoa,
san pham ROS truc tiép 1am tén thuong phdi. Stress oxy hda khong chi truc tiép
lam t6n thuong phdi ma con hoat hoa co ché phan tir khoi dau gay ra viém. Vi vay,
su mat can bang giita chat oxy hoa va chat chéng oxy héa dong vai tro trong bénh
sinh BPTNMT [4], [36], [37], [84], [110], [156] Chat oxy hoa trong co ché bénh
sinh BPTNMT c6 thé xuat phat tir 2 nguon: (1) nguon ngoai sinh do madi truong bén
ngoai: khéi thudc 14, bui, khi doc hai..., (2) ngudn noi sinh: tir ty lap thé cua cac té
bao thuc bao, té bao viém va té bao khac, trong qua trinh chuyén hoa tao ning
lwong, san suat ra cac ROS (Reactive oxygen species) qua mac, dan dén ton hai cau
trdc té bao, DNA, RNA [36], [37], [ 54], [84].
Sw trweéng thanh va phat trién caa phoi

Sy trudng thanh cua phéi co lién quan dén thai ky, ldc sinh va thoi ky tho au;



nhitng ngudi c6 su phét trién caa phoi bi ton thuong tir 1uc nho do viém nhiém hay
phoi nhiém vai 6 nhidm khong khi, dén khi truéng thanh sé ¢ tinh trang giam chirc
nang phoi va nhitng ngudi ndy c6 nguy co cao mic bénh BPTNMT [31], [32].

Giéi tinh

Trudc day, cac nghién ciru cho biét BPTNMT c6 tan xuat va tir vong cao hon
& nam giGi so véi phu nit [12], [31]. [58]. Cac nghién ciu gan day cho biét tin xuat
bang nhau & nam va nit [33], mot vai nghién ciu cho rang phu nit nhay cam véi
khoi thuée 14 hon nam gii [45].

Tudi tac

Tudi tho kéo dai ddng nghia véi tiép xuc yéu té nguy co nhiéu hon [43], [54]
Nhiém khuan dwong ho hap

Nhiém khuan (virus hoac vi tring) cé thé gop phan vao bénh sinh va tién
trién nang BPTNMT. Sy xam nhap vi tring, virus vao phdi s& giy ra viém dudng
hd hap va co thé tao ra dot cap BPTNMT [1], [2], [5], [73], [75].

Tién sir hen, lao phoi

Hen va lao phoi la cac yéu td nguy co doc lap gy ra tic nghén duong dan
khi nhé [59], [61], [75], [83], [116].

Tinh trang kinh té x& hi

Nguy co bénh BPTNMT lién quan dén tinh trang kinh té xa hoi, bénh nhan
BPTNMT thuong co tién sir phoi nhiém véi khong khi 6 nhidm nhu: khong khi
trong nha 6 nhiém, méi trudng séng 6 nhiém, su déng dic chat choi, dinh dudng
kém va yéu t khac do nén kinh té nghéo nan [27], [31], [32].

Dinh duéng

Dinh dudng c6 thé 1a yéu tb doc 1ap gay ra BPTNMT, rdi loan dinh dudng va
mat can nang gay ra giam strc co ho hap va stc bén cing co hd hap [31], [32].

Bénh dong mic (comorbidity)

Hen c6 thé 1a yéu t6 nguy co doc lap dan dén BPTNMT. Kiéu hinh
BPTNMT c6 thé chong lap véi hen tao thanh kiéu hinh ACO (Asthma COPD
Overlap) [28], [42], [43], [119].

1.4 Bénh hoc, bénh sinh, co' ché bénh sinh BPTNMT
1.4.1 Bénh hoc



BPTNMT Ia tinh trang viém man tinh, gia ting s6 luong té bao viém chuyén
biét & cac phan khac nhau trong phéi, thay doi cau trdc do ton thuong va tai cau tric
& duong dan khi gan, duong dan khi ngoai bién, nhu mé phdi va mao mach phai,
viém va thay ddi cau trdc tién trién nhanh & ngudi bénh niang va van con hat thudce
14, viém hé théng hién dién & bénh nhan BPTNMT va thudng déng vai trd trong
bénh dong mac véi BPTNMT [93].

1.4.2 Bénh sinh

Tinh trang viém duong hd hap 1a do dap (g viém vai nhitng chét kich thich
nhu khoi thude 14, co ché tinh trang viém tién trién ning c6 thé do tac dong bai gen.
O bénh nhan BPTNMT khéng c6 tién sir hat thudc, ban chat cua dap tng viém van
chua duoc rd. Su stress oxy hoa va gia tang qua muc cua Cac proteinase, lam gia
tang tinh trang viém trong phoi, tinh trang viém van ton tai sau khi ngung thudc 14,
c6 thé do vai tro cac tu khang nguyén, sy nhiéu loan ¢ phdi va vi khuan [19], [57].

Co ché bénh sinh chinh cua BPTNMT do mat cin bang proteinase -
antiproteinase, stress oxy hoa, gia ting cac té bao viém, c4c chat trung gian gay
viém, xo hoéa quanh tiéu phé quan va mo ké [4], [45].
1.4.2.1 Mat quan binh giira proteinase - antiproteinase
Cac proteinase lién quan dén bénh sinh BPTNMT

C6 4 nhom proteinase c6 lién quan dén bénh sinh cia BPTNMT la: (1)
serine proteinase, (2) cysteine proteinase (3) aspartic proteinase va (4) MMP
proteinase [128]. Trong do6: (1) nhém serine proteinase gom co: neutrophile
elastase, dipeptidyl peptidase 4, cathepsin G, proteinase 3, cathepsin C, tryptase
lién quan dén mirc d6 nang cia BPTNM; (2) nhém cysteine proteinase goém co:
caspase-1, caspase-3, caspase-7, caspase-8, caspase-9, caspase-11, cathepsin K va
cathepsin S dugc chitng minh tang biéu hién & bénh nhan BPTNMT; (3) nhém
aspartic proteinase cathepsin D va cathepsin E duoc chimg minh tiang biéu hién
trong mau mod cua bénh nhan BPTNMT; (4) nhdm MMP proteinase gom co:
MMP-2, MMP-8, MMP-9, MMP-12 va MMP-13... lién quan co ché bénh sinh dan
dén mat can bang giira proteinase - antiproteinase dan dén BPTNMT [128]

Trong 4 nhom proteinase noi trén, nhdm proteinase MMP duoc cac nha

nghién cau chd y nhiéu nhat, i do 13, sy ting ndng do / biéu hién gen cac



proteinase MMP c6 lién quan véi co ché bénh sinh dén dan dén mat can bang giira
proteinase - antiproteinase dan ¢én BPTNMT [128]. Trong co thé binh thudng, cac
proteinase MMP dugc can bang boi cac antiproteinase TIMP (TIMP1, TIMP2,
TIMP3, TIMP4) [56]. M4t can bang proteinase - antiproteinase dong vai trd quan
trong trong co ché bénh sinh dan dén BPTNMT. MAt can bing giira proteinase -
antiproteinase 14 do mat can bang gita cac MMP véi cac TIMP (Matrix
Metalloproteinase vai Tissue Inhibitor of Metalloproteinase).

Trong co thé c6 23 loai gen MMP goém c6: MMP-1, MMP-2, MMP-7,
MMP-8, MMP-9, MMP-12, MMP-13... san xuit (giai mi) ra cic proteinase.
Nguoc lai, cac gen TIMP gém cO 4 loai: TIMP-1, TIMP-2, TIMP-3, TIMP-4, san
xuat (giai md) ra antiproteinase; Cac antiproteinase TIMP 1a chit (¢ ché céc
proteinase MMP.

Trong co ché bénh sinh BPTNMT do su mét can bing giita proteinase -
antiproteinase, vai tro cia gen MMP-12 / proteinase MMP-12 dugc cac nha nghién
ctru chli y nhiéu nhat, Ii do 13, gen MMP-12 1a chét tién viém, trung gian gy viém,
16i kéo té bao viém, té bao mién dich, pha huy soi elastine & chat nén & phé nang,
tai cAu trac duong thd dan dén tic nghén duong din khi dan dén BPTNMT.

Sy mat can bang proteinase - antiproteinase & BPTNMT 14 do sy gia ting
biéu hién qua mirc cac proteinase dan dén pha hay chat nén, cac thanh phan caa mo
lien két & phdi, va nguoc lai, cac antiproteinase c6 chirc nang bao vé cac mé lién két
ndy ¢4 mac biéu hién thip hon twong ddi. O bénh Ii BPTNMT, nhiéu loai
proteinase duoc tao ra tir t& bao biéu md, té bao viém, nguyén bao soi. Céc
proteinase c6 tac dong pha hiy cau tric elastine - thanh phan chinh cia md lién két
dan dén BPTNMT [27], [34], [45], [56] va ¢ BPTNMT sy mét can bing giita
proteinase - antiproteinase khong nhimg & phdi ma con ca hé théng [102].

Khiém khuyét al AT (alpha -1 antitrypsin) 1a mot trong nhiing nguyén nhan
di truyén din dén BPTNMT. Céc al AT la cac antiproteinase, mot chit wc ché
proteinase serine dugc san xuat ra tir bach cau da nhan trung tinh, lién quan dén tin
hiéu CXCR1 va FcyRIIIb. Ngoai ra, al AT ciing co vai tro diéu chinh murc
proteinase cathepsin B va metalloproteinase-2 (MMP-2). Vi vay, su khiém khuyét

gen o, AT (gen o, AT san suat ra antiproteinase) dan dén bénh BPTNMT [16], [22].



Trong dén sd, su khiém khuyét gen o, AT chi say ra & thiéu s6 (1- 2% dan s6 & My
[34], [35]). Vi vay, su khiém khuyét gen o; AT, chi 1a 1 phan riéng cta bénh sinh
BPTNMT, khong dai dién chung cho co ché bénh sinh BPTNMT. Nhiing bénh
nhan thiéu ol AT duoc diéu tri bang liéu phap ting al AT [128].

1.4.2.2 Stress oxy hoa (Oxidative stress)

Stress oxy hoa trong BPTNMT c6 thé tir ngudn ngoai sinh do méi trudng
bén ngoai nhu thudc 14 va cac khoi bui, khi doc hai va cd thé tir nguon noi sinh do
cac té bao dai thuc bao va té bao khac [82], [ 84], [110]; Stress oxy hoa 1am ting
cao dot ngot cac ROS (san pham trong qué trinh oxy hoa) truc tiép 1am ton thuong
phdi va hoat hoa co ché phan tir gay ra viém. O bénh nhan BPTNMT c6 hat thudc
14, gen Nrf2 va gen HMOX-1 (1a gen c6 chic ning chéng stress oxy hoéa do khoi
thude 14) bi suy giam do d6 din dén gia tang chét té bao theo chuong trinh & céc té
bao biéu md duong dan khi nho ¢ bénh nhan BPTNMT hdt thude 14 [150].

10'"7 gbc tw do/ nhat hut
(thoi gian ban huy< 1 giay)

STRESS OXY HOA/ ‘
Hit cac chat ROS tir té bao

oxy héa STRESS CARBONYL
* ~—

Tang TGF- " .
Téi chu trﬁcliét thuomg : Tang proteinase
Lio hoa té bao ¢ Téang Metalloproteinase
LW \ Tang cytokines va thuc bao
/ Nguyén bao sgi

\

Tao manh v& va oxy héa g - Ting proteinase
san pham chat nén, ting ! e - Ting elastase
chemokines - e

Pai thuc bao

c dong dén té bao,
mo, co’ quan

a

TR THIEU HYT CHAT Giam chét trung gian lam giam viém
- Chat nén CHONG OXY HOA
A Neutrophil i

{y
o Bach ciu da nhén trung tinh
Gidm co mach |5 \

Tang tinh thdm va do ri \ h S |
Tang ldo hoa < .
’7 Téang doc chat té bao
s [\ Té bio T 1
Téng t1e£ nhay ) . % Ting tu khang thé
Tang chat trung gian gay viém
Tang ldo hoa Té bao biéu BPTNMT/
C mo . - -
\ KHI PHE THUNG

So d0 1.1: Tién trinh té bao va phan tir trong stress oxy hoa
_ dan dén BPTNMT
“Nguon: Rahman Irfan, 20127 [110]

So d6 1.1: cho thay bénh sinh cia BPTNMT lién quan dén mét sé tién trinh
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té bao va phan tir gay ra stress oxy hda. Stress oxy hda bi thic day bai ngudn ngoai
sinh - cac chat oxy héa cac dang hit va / hoic cac nguon noi sinh - cac chét oxy hoa
duoc san xuit tir cac té bao (tao ra cac ROS), tac dong stress oxy hda c6 thé dan dén
su thiéu hut cac chat chdng oxy hoa, va dan dén viéc kich hoat cac qué trinh té bao
khac nhau dan dén céc bién c6 té bao va phan tir lién quan dén bénh sinh BPTNMT.
Sy mat can bang chat oxy hoéa / chat chdng oxy hda nay dong mot vai trd quan trong
trong co ché bénh sinh BPTNMT (So d6 1.1) [110].

Co ché dan dén BPTNMT do stress oxy héa dwoc thdng qua su hinh thanh
cua stress carbonyl. Stress oxy héa tir cac nguon méi trudng va ngudn té bao (ngudn
noi sinh) gay ton thuong cac md ¢ phoi thdng qua qua trinh peroxy hoa lipid va qua
trinh oxy hoa protein va carbohydrate dan dén sy hinh thanh stress cachonyl; stress
cacbonyl gay ra bién do6i protein, c6 thé 1am thay do6i chiic nang caa protein, hinh
thanh phan tu lién quan nguy hiém (danger-associated molecular (DAMPS)) va tu
khang nguyén maéi va su thiéu hut cac chat chéng oxy hda (So do 1.1) [82], [110].
1.4.2.3 Gia ting tinh trang viém, té bao gay viém, va chat trung gian gay viém

BPTNMT la mét tinh trang viém hé théng, biéu hién qua su gia ting cac chi
dau sinh hoc, cac chemokine, cytokine va oxit nitric [14], [19], ]20], [78], [79],
viém hé thong trong BPTNMT lién quan dén cac bénh déng mac [19], [28], [98].
Khoi thube 14 va céc loai khoi doc hai co thé kich hoat phan tng viém, dan dén thu
hit c4c loai té bao viém khéac nhau vao phoi nhu: bach cau trung tinh, dai thuc bao,
té bao lymphoT, bach ciu ai toan twong bao, va gia ting cic cytokine, proteinase,
thu thé cytokine hoa tan; sy gia ting cac té bao, va cac chi dau sinh hoc lién quan
dén muc do nang caa BPTNMT [14], [19], [45]. [19], [57], [93].

Tinh trang viém do BPTNMT su c6 gia ting cac chi diu sinh hoc nhu cac
cytokine va oxit nitric va sy ting cac chemokine CCL5 gdy ra ting biéu hién
mRNA cuaa gen CXCL5, IL-6, CXCL8 va IL-13 ¢ dot cdp nang BPTNMT va su
tang bach cAu da nhén trung tinh dan dén tang biéu hién mRNA caa gen CXCLS5 dan dén
mé& hda chat hip din bach cau trung tinh tir biéu mé nhu: CXCL-8 (IL-8), CXCR-1 va
CXCR-2 [21], [41], [79], [109]. Su phan manh ty thé, phan nhanh va giam cristae c6 lién
quan dén mic do tang IL-6, CXCL8 va IL-1 8 va vai cac tinh nang 140 hoa [109]. Réi
loan chitc nang ty thé cd thé 1a mot muyc tiéu diéu tri  BPTNMT [31].
1.4.2.4 Gia tang mién dich, hoat hoa té bao lympho T CD4+ va CD8+
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O BPTNMT c6 tinh trang dap ang mién dich rat manh, duoc dic trung boi
hoat hoa té bao lympho T, lympho B, ting sinh loai té bao lympho T tac dong: Thi,
Th2 va kém theo Ia hién tuong héa tng dong dén phoi. Tinh trang dap tng mién
dich & BPTNMT lam gia ting sé luong té bao lympho T CD4+ va CD8+, dai thuc
bao va ting biéu hién HLA-DR (CD8 va HLA-DR antigens) [30], [105].
1.4.2.5 Gia ting cac phan tir két dinh CD11b va CD44

Gia ting cac phan tir két dinh CD11b va CD44 - 13 chit thuc ddy su két dinh
té bao trong BPTNMT, c6 su két dinh cac bach ciu da nhan trung tinh duéi niém
mac ¢ giai doan nang [126].

1.4.3 Co ché bénh sinh BPTNMT
1.4.3.1. Co ché bénh sinh

Co ché bénh sinh BPTNMT gdm rat nhiéu yéu t6 tac dong: tinh trang viém
va gia ting chat trung gian gay viém, mat can bang mién dich, yéu té gen, stress oxy
hoa, yéu t6 vi khuan, mat can bang proteinase - antiproteinase dan dén phéa hay phé

nang va tai cau tric mé trong BPTNMT [30].

Khéi thude 14 Dai thue bao Neutrophil elastase Lao hoa/chét té bao
phén t, khi doc hai \ «— Elastase ciia bach ciu da nhan trung tinh theo chuong trinh
Neutroph" ﬁé’é’é’é‘éi'nsée
Yéu t6 khuéch dai: Chat nhay | \/’ Bacteria~ ™\ B
Viruses Mucins Vi khuin nadequate
Stress oxy héa ‘\ IL-1B, TNF-a ‘, apoptosis
20 TNF o
Yéu to gen //// /// /// /// //// Macrophage
Biéu mo _\ @
(‘» Pai thuc bao
. A . ;& 16 bao dudi gai CXCL10/IP-10 Fibrogenic cytokines
E}c‘;?r;(léastt}ilﬁ khang biéu CCL5/RANTES e.g. TGF-B, EGF VEGF
QJ Neutrophll
MECHI BC da nhan
Peptide CogxTodll 1 g CXCLS/IL 8,
Tang sinh
TCR @ ngu}?én bao Oxy héa
o Serine proteases MMP-12
# Oxidants MMP-9

ThQ
¥ X CXCL8/IL-8
Th1 Th2

Lympho B

CCL2/MCP-1, LTBJ

Bach cau
ai toan
Hoa tng dong/di cu da nhan trung tinh Viem/ i cAu tric
duong thg,
Co tron dudng dan khi . , Tang tiet nhay
P10 TG i _» Viém h¢ thong Tac nghén duong tho

TSLP CRP, IL-6, TNF-alpha

So @6 1.2: Co ché bénh sinh BPTNMT
“Nguon: Chung K. F, 2008” [30]
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Viét tat: ab: antibody; Th: T - helper cell; MHC: major histocompatibility complex;
TCR: T - cell receptor; CXCL: CXC chemokine ligand; IP: interferon (IFN)-c-
inducible protein; CCL: CC chemokine ligand; RANTES: regulated on activation,
normal T - cell expressed and secreted; TSLP: thymic stromal lymphopoietin; IL:
interleukin; TNF: tumour necrosis factor; MCP: monocyte chemotactic protein; LT:
leukotriene; CRP: C - reactive protein; TGF: transforming growth factor; EGF:
epidermal growth factor; VEGF: vascular endothelial growth factor; MMP: matrix
metalloproteinase.

So db 1.2: cho thay tom tit phan tmg viém va twong tac té bao khi duong dan
khi khi phoi nhiém véi thudc 14, phan tir doc hai, khi doc hai dai dang dan dén hinh
thanh tinh trang viém man tinh trong BPTNMT, din dén hoat hoa céc bach cau
trung tinh, dai thuc bao, céc té bao biéu md, té bao dudi gai, t& bao lympho T
(th1,th2, CD8+), té bao lympho B, cac nguyén bao s¢i va té bao co tron dudng dan
khi dan dén phong thich gia ting cac cytokine (IL-p, IL-6, IL-8, TGF-p...),
chemokine (CXCLS8/IL8, CXCL10/IP-10, CCL5/RANTES, CCL2/MCP-1...),
proteinase (MMP-9, MMP-12), chat oxy hoa, chat trung gian gay viém (TNFa ), va
khuéch dai tin hiéu 1am ting cac phan Gng viém, tat ca qua trinh nay la nén tang
bénh hoc cia BPTNMT [30].
1.4.3.2. Vai tro MMP-12 trong co ché bénh sinh BPTNMT

Co ché bénh sinh BPTNMT gom rat nhiéu yéu té tac dong (So do 1.2). Trong
d6 MMP-12 c6 vai trd quan trong (So do 1.3).

Vai trd0 MMP-12 trong co ché bénh sinh BPTNMT la do MMP-12 phé hay
chét nén cua phoi, tdc dong dén cac soi dan hoi (soi elastin), vda MMP-12 14 chat hoa
g dong tuyén mo cac té bao viém.

So d6 1.3: cho thiy co ché bénh sinh BPTNMT do MMP-12 va MMP-9: Phan
bén phai: mo ta sy tuyén mo cac té bao viém. Té bao mién dich lympho Th17 phéng
thich IL-17, twong tac véi thu thé IL-17 RA trén té bdo biéu mod phdi, din dén
phong thich céc cytokine, chemokine CC va CXC (IL-8, CCL-2..). Té bao lympho
Thl mién dich phéng thich IFNy (Interferon gamma — IFNg)) ciam tng céc
chemokine tir t& bao lympho CD8 + nhu CXCL10, CXCR3 tuong tac véi dai thuc
bao phdng thich MMP-12. Phan bén trai: mo ta tinh trang pha hay chat nén cta phoi

do MMP-12 tac dong dén céc soi dan hoi trong chat nén (soi elastin) tao ra cac EFs
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(elastic fibers), cac EFs la chat hoa tmg dong cac té bao don nhan. Twong tw, MMP-
9 tdc dong dén soi collagen (& chat nén) tao ra men huly protein ndi sinh 13 prolyl
endopeptidase tao ra PGP (Proline-Glycine- Proline), cac PGP Ia chat hda tmg dong
cac bach cau da nhan trung tinh san xuat neutrophil elastase (NE) ¢ phdi, trong co
ché bénh sinh c6 su tham gia cta cac gen TIMP, gen alpha-1 antitrypsin (A1AT) la

gen san xuét (giai ma) cac antiproteinase.

PHA HUY CHAT NEN CUA PHOI TUYEN MO CACTEBAO  Soi

Collagen
‘
g > IL-&

PMN

Proline

Glycine \ MMP3
Prolinel IPGP ‘%
i
I

Bach ciu dg nhan
| TIMPs 1L-17
antiproteinase Thi7
A1AT
—t o ~ 4¢,
| | | ;.- 3 Té bao bieu mdé Epithelial
S Cell
MMP-12 .- A MMP-12
I MMPl Macrophage wcuo
| EEs MMP9 Pai thwc bao

' @ -

soi 1 \ S—— T so

4 hbi w Thi CD8+ Elastin
Monocyte Lympho

Bach cau don nhan

So @6 1.3: Co ché bénh sinh BPTNMT do MMP-12
“Nguén: Houghton Mc Garry, 2015” [63]

1.5 Bénh canh |am sang BPTNMT
1.5.1 DAu hiéu lAm sang
Tri¢u ching déc trung nhét cia BPTNMT la khé thd man tinh tién trién, ho

c6 dam gip ¢ 30% bénh nhan, ¢ thé thay ddi theo tirng ngay va triéu ching ndy c6
trude sy tic nghén duong dan khi trong nhiéu nam [53], [54].

Bénh nhan BPTNMT hau hét c6 tién st hat thude 14, khdi phat trong khoang
tudi 50 va thuong bat dau bang ho khac dam man tinh hodc bénh phdi. Kho tho
ging strc thudng gip ¢ tudi 60 - 70. Khi bénh BPTNMT dén giai doan tic nghén
nang gay ra sut can, tam phé man, r6i loan nhip tim, rung nhi, phu ngoai bién, tram

cam, mét ngu [42].
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1.5.2 Chan doan BPTNMT

Chéan doan BPTNMT duoc dua theo tiéu chuan GOLD 2020 gom: (1) triéu
chtng 1am sang: khé thé, ho man tinh c¢6 dam; (2) yéu té nguy co: hat thude 14,
nghé nghiép, 6 nhiém mdi truong trong, ngoai nha va (3) phé dung ky c6 FEV,/
FVC < 0,70 sau dung thudc gian phé quan [43], [45], [53], [54].
1.5.3 Phan loai giai doan tic nghén BPTNMT

Phén loai giai doan tic nghén BPTNMT duogc cin cr theo két qua do phé
dung Ky cta bénh nhin va phéan loai giai doan tic nghén BPTNMT dugc cin ct
theo thong s6 FEV1% - du doan.

Bang 1.1: Phan loai giai doan tic nghén BPTNMT

Phan loai mirc d¢ nang BPTNMT
(FEV,/ FVC < 0,70 va cin ctt theo FEV; sau dung thudc giin phé quén)

Giai doan I: nhe FEV;> 80% duy doan
Giai doan II: vira 50% < FEV; < 80% du doan
Giai doan III: nidng 30% < FEV; < 50% du doan

Giai doan IV: rit ning FEV:<30% du doéan

“Ngudn: GOLD, 2020” [54]
Chan doan phan biét

BPTNMT chan doan phan biét véi mot s6 bénh: (1) Lao phdi: X quang nguc,
xét nghiém dam tim vi tring lao; (2) Gi&n phé quan: chup cat 16p nguc 16p mong
1mm, d6 phan giai cao; (3) Hen phé quan: thuong bat dau khi con nhd, tién st di
g, ngoai con hen c6 thé hoan toan binh thudng; hodi phuc hoan toan FEV1 / FVC
> 0,7 sau ding thudc gidn phé quan.

Dao dong xung ky (Impulse Oscillometry- 10S) 1a phuong phép méi dé tham
do céc dic diém co hoc ctia hé hd hap: sitc can duong dan khi, tinh gifn ng,...co hiru
ich trong chan doan xac dinh va phéan biét bénh 1i tic nghén duong thd nho.

1.5.4 Pot cAp BPTNMT
Dot cAp BPTNMT do sy ting viém ning do nhirng yéu td nguy co gay ra,

dot cap c6 thé do vi trling, virus hodc 6 nhiém mdi truong. Trong dot cip BPTNMT
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c6 gia ting bach cau da nhan trung tinh trong dam, gia ting nong do cac chét trung
gian gay Vviém, cac chi du sinh hoc; trong dot cip ning c6 sy gia ting rat nhiéu
bach cau da nhan trung tinh & thanh duong dan khi va gia ting chemokines, céc chi
dau sinh hoc [43], [53], [54]. Biéu hién 1am sang trong dot cap 1a gia ting ho c6
dam, kho thd, giam oxy mau. .., nhirng bénh li khac (viém phoi, thuyén tic huyét
khéi, suy tim cap) c6 thé ¢d biéu hién gidng nhu dot cap BPTNMT, hodc 1am ning
thém tinh trang dot cap BPTNMT [54].

1.5.5 Céc kiéu hinh BPTNMT

Trudc day, BPTNMT duoc chia thanh 2 nhém kiéu hinh 12 kiéu hinh type A
- 1a kiéu hinh khi phé thiing chiém wu thé va kiéu hinh type B - 1a kiéu hinh viém
phé quan man chiém vu thé [50], [81]. Pén nim 2006, tac gia Fujimoto cho biét
kiéu hinh BPTNMT duoc phan loai dya trén wu thé ciia khi phé thiing, c¢6 03 kiéu
hinh: kiéu hinh A, E, M [50].

Nghién ciru cua tac gia Keisaku (2006), nghién ctru vé “Phén loai kiéu hinh
theo hinh anh theo HRCT (Hight-Resolution Computed Tomoghraphy)”, tac gia
két luan dic diém 1am sang BPTNMT c6 lién quan hinh anh hoc [81].

Nghién ctru cua tic gia Marsh SE (2008), nghién ctru vé “phén loai kiéu
hinh BPTNMT, va ti 1é cac kiéu hinh, dwa trén bang ciu hoi va kiém tra chirc ning
phdi”, tic gia dé nghi: phan loai bénh nhdn BPTNMT vao nhom kiéu hinh riéng
biét, cd y nghia 1am sang, nghién ctru [95].

Nghién ciru cua tac gia Peter J Barner (2016) [108] két luan vé vai trd quan
trong céc chi ddu sinh hoc lién quan véi kiéu hinh BPTNMT: "Trong tuong lai,
diéu quan trong 1a nhan ra kiéu hinh dap Gng cua bénh dé diéu tri tdi wu, voi su
phét trién vé chi ddu sinh hoc s& gilip nhan dién cac kiéu hinh d6” [144].

Trong sb cac da hinh & cac gen matrix metalloproteinase: da hinh cac gen
MMP-1, MMP-9 va MMP-12 la MMP-1 -1607G — GG, MMP-9 —1562C — T va
MMP-12 N357S duogc bao céo rang ching ¢ lién quan d¢én COPD [87].

1.5.6 Bénh déng mic véi BPTNMT

Nghién ctru cua tac gia Bialas Adam va cong su (2016) cho biét: khoang

30% - 40% bénh nhan BPTNMT c6 hai hogc nhiéu bénh di kém. Tan sb ctia bénh

di kém ting theo tudi tac. Tong hop nhiéu nghién ciru, tic gia két luan: ting huyét
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&p, bénh tim thiéu mau cyc bg, suy tim, ting huyét ap phdi, dai thdo duong, hoi
chtng chuyén hoéa, bénh trdo nguoc da day- thue quan, lodng xwong, 1o au va tram
cam c0 thé dugc xem 12 bénh dong mic phd bién nhit [24], [28].

1.6 Thang diém CAT va thang diém mMRC danh gia tac dong cia BPTNMT
dén sinh hoat ciia bénh nhan

1.6.1 Thang diém CAT

Pénh gi4 tac dong cia BPTNMT dén sinh hoat ctia bénh nhan [52], [54].
Bang 1.2: Cau héi danh gia tac dong ciia BPTNMT - cau hoi CAT

Cau hoéi CAT danh gia tac dong cia BPTNMT Pidm
(The COPD Assessment Test )

T6i hoan toan

khéng ho

Toi khdng co chut.

dam nao trong phoi

1 2|3 4 5 | Toéiho thuong xuyén

Trong phf}i to1
c6 rat nhiéu dam
To61 khong c6 cam
gidc nang nguc

To61 khong bi kho thd
khi 1én doc hodc 1én 112 3 45
mot tang lau

112 |3 |4 |5 | Toicocam gidc rat ning nguc

T6i rat kho tho khi 1én ddc
hodc 1én mot tang lau (gac)

Toi kho,ng b1 ha,u} che Toi rat bi han ché trong cac
trong cac hoat dong 1 2 34 5 N

1A hoat dong & nha

0 nha

To61 yén tam ra khoi T6i khéng yén tam chdt nao
nha du toi c6 bénh 123 4 5 | khirakhoinhaboivitoi co
phoi bénh phoi

T6i khong nga ngon giac vi ¢6
bénh phoi

T6i cam thay rat T6i cam thay khong con chit
khoe suc luc nao

Piém - TONG CONG

T6i nga ngon giic 1123 45

“Ngudn: GOLD, 2020” [54]

Bang cau hoi CAT (Bang 1.2) gdm 8 cau hoi, diém téng cong la 40, diém cang
cao thi anh huéng caa BPTNMT dén tinh trang sitc khoe ciia bénh nhan cang lon.
Tong s6 diém CAT < 10 dugc dinh nghia 13 BPTNMT - it triéu chang, it anh
huong dén sinh hoat cia bénh nhan; tong sé diém CAT > 10 dugc dinh nghia la

BPTNMT - nhiéu triéu chirng, anh huong nhiéu dén sinh hoat cua bénh nhan.
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1.6.2 Thang diém khé thé mMRC (Modified Medical Research Council)

Tac gia fletcher tao ra bang cau hoi MRC vao nam 1952 [47].

Bang cdu hoi sira dbi cua Hoi Dong Nghién Ciu Y Khoa Anh cai bién
(mMRC) (Bang 1.3) gdm 5 céu hoi v6i sd diém thap nhét 13 0 va cao nhat 12 4, sb
diém cang cao thi mirc d6 kho thé cang nhiu va nguoc lai. S6 diém mMRC < 2
dugc dinh nghia 13 BPTNMT - it triéu ching, it anh huong; sé diém mMRC > 2
duoc dinh nghia 1a BPTNMT - nhiéu triéu chiing, nhiéu anh huong, [52], [54].
Bang 1.3: Cau héi danh gia d¢ nang khé thé mMRC

Panh gia mirc @6 khé the - mMMRC Piém
Kho thé khi gang sirc manh 0
Kho tho khi di voi trén dudng bang hay di 1én doc nhe 1
Di bo chdm hon ngudi cing tudi vi kho thd , hodc phai dung lai dé tho 2
khi di cung toc do cta nguoi cing tudi trén dudng bang
Phai dirng lai dé tho khi di bo khoang 100 mét hay vai phat trén duong 3
bang
Kho thé nhiéu dén ndi khong thé ra khoi nha, khi thay quan 4o 4
“Nguodn: GOLD, 2020 [54]
1.7 Ph&n nhém BPTNMT theo GOLD 2020
Bang 1.4: Phdn nhom A, B, C, D theo GOLD 2020
PHAN NHOM BENH PHOI TAC NGHEN MAN TINH THEO GOLD
XAC DINH CHAN POAN | oy | PANH GIA GIOI - PANH GIA TRIEU CHUNG /
BANG PHE DUNG Ki HAN THONG KHi POQT CAP
Tién sir dot cap
>2 HOAC
FEV1 (% DU DOAN) > 1 DOT CAP C D
FEV1/FVC<0,7 | NHAP VIEN
SAU THUOC GIAN cetet =t
0 HOAC 1
. N A B
g o GoLDIl  50-79 | RHIONG
NHAP VIEN
GOLD I11 30 -49
mMRC 0-1 mMMRC =2
GOLD IV <30 CAT <10 CAT 210

TRIEU CHUNG

“Ngudn: GOLD, 2020 [54]
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BPTNMT duoc chia thanh 4 nhém A, B, C, D dua vao: mirc d6 triéu chirng
anh hudng dén sinh hoat bénh nhan, thang diém khé thd mMRC va / hoic thang
diém CAT va nguy co dot cap, tién st dot cip / ndm, mirc do nang dot cap [ 2].
> Nhom A - Nguy co thép, it triéu chiing: ¢6 0 - 1 dot cip trong vong 12 thang
qua, dot cap khong nhap vién va mMRC 0 - 1 v&/ hoiac CAT < 10.

> Nhom B - Nguy co thap, nhiéu triéu chang: ¢ 0 - 1 dot cap trong vong 12 thang
qua, dot cap khong nhap vién va mMRC > 2 v/ hoic diém CAT > 10.

> Nhom C - Nguy co cao, it triéu chirng: c6 > 2 dot cap trong vong 12 thang qua
hodc 1 dot cip nang phai nhap vién va mMRC 0 - 1 va/ hoic diém CAT < 10.

> Nhom D - Nguy co cao, nhiéu triéu chimg: c6 > 2 dot cap trong 12 thang qua
hoic 1 dot cap phai nhap vién va mMRC > 2 va/ hodc diém CAT > 10.

1.8 Tong quan Matrix Metalloproteinase (MMP)
1.8.1 So lwge vé cac gen MMP va khai niém biéu hién gen

Céac gen MMP san xuat (giai ma) cac protein MMP tuong (ing. Cac MMP 13
mét ho protein, gém nhiéu loai protein ¢ ciu trac twong tw nhau, protein MMP ¢6
vai tro sinh 1i va bénh Ii trong co thé.

Pong vit co xuong séng co 27 loai gen MMP. Riéng, & con ngudi c¢6 23 loai
gen MMP: gen MMP-1, MMP-2,..., MMP-7, MMP-8, MMP-9, MMP-10, MMP-1,
MMP-12,... [104], cac gen MMP déu nam trén nhiém sac thé s6 11; cac MMP duoc
san xuat tir nhiéu loai md va té bao: mé lién két, cac té bao tién viém, té bao vung tu
cung- nhau thai, nguyén bao soi, nguyén bao xuong, t& bao ndi mo, té bao co tron
mach mau, dai thuc bao, bach cau da nhan, lympho... [90], [104].

Thong thudng mdi loai gen MMP dugc kich hoat do mot vai loai té bao
chuyén biét, vi du: proteinase MMP-12 duoc giai ma tir gen MMP-12 & 3 loai té
bao dai thuc bao, t& bao co tron va nguyén bao soi; Proteinase MMP- 9 duoc giai
mi & té bao ndi mo (endothelial cells), va t& bao co tron mach mau (vascular
smooth muscle cell - VSMC) [104].

Khai niém biéu hién gen (expression gene)

Biéu hién gen la qué trinh chuyén di théng tin di truyén chera trong gen

thanh san pham trong té bao séng, la qué trinh tong hop ra mot phan tir chirc nang

sinh hoc hoac mét phéan tir RNA hay protein [36].
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1.8.2 Céu triic cac Matrix Metalloproteinase (MMP)

Céu trlc mot proteinase MMP dién hinh gdm: (1) mién propeptide (mién
tién peptide), (2) mién xUc tac metalloproteinase, (3) ving lién két peptide / hinge
region (Ving ban 18), va (4) mién hemopexin [104] (Biéu d6 1.1)

MIEN TIEN PEPTIDE MIEN XUC TAC VUNGBANLE MIEN HEMOPEXIN

Cysteine C tytic Domain l
- COLLAGENASES Switch Motir e R
MMP-1. 8. 13, 18 Signal PRCGXPD 7. o Siinpe SISEROBISe
- STROMELYSINS Sequence ~Sy T2° @; Region 2in_ Tail
nnee-3_ 10 ~ T (o S, e = <
- OTHER MMPS = e mEocexxGXxr_—— 15-65 aa 200 aa
MMP-12, 19, 20. 22, 27 R - ~ .
Chusi tin hiéu Zn T -Binding Sequence Dudi
- GELATINASES //\‘Q e
nMMaP-2. 9 =></// w
3 Type-#l Fibronectin Repeats
- MATRILYSINS — — _@
nMMe-7. 26 g - b
—

D —
- FURIN-CONTAINING MMES g~ MMotiw

s —_— @\‘k@*)f\oooo-
mMMme-11. 21, 28 TR —

- Type-i MT-MMPs
(PaAT-1, 2. 3. S-mamae)
(MmMP-1s, 15, 16, 24)

Membrane
Dommain

- GP1 Anchored MT-MMPs

(M T-4, 6-PAMIFP) E(//W @o NM
(rMamMP-17, 25)

s
Type-11 Signal Cysteine-Rich Ancho
- Type-1l MT-MMPs Anchor p—————— \@ozo—, Region Frofine-Rich Mién
(ramae-23) e /‘-:1:’ Region giau
s proline

Biéu d6 1.1: Céu trlc mét proteinase MMP dién hinh
“Nguén: Ning Cui va Min Hu, 20177 [104]

1.8.3 Phan loai cac Matrix Metalloproteinase (MMP) theo chirc ning

Cac MMP dugc chia thanh cdc nhdm nhé theo chirc ning cua chiing. Mbi
loai gen MMP san xuét ra cac proteinase khac nhau, vi du: gen MMP-12 san xuét
Matrix Metalloproteinase-12, gen MMP- 9 san xuét gelatinase, cac gen MMP-1,

MMP-8 vd MMP-13 cling san xuat collagenase, gen MMP-7, MMP- 26 san xuat
matrylysin...

@% (S a “\a - Mién tién peptide
‘ MMP-7 va -26 (Matrilysins) ‘ MMP-1, -8, -13 (Collagenases)
MMP-3,-10, -1 (Stromelysins) Mién xuc tac chira kém
@” MMP-12 (Metalloelastase) |
MMP-20 (Enamelysin) M

Mién ban 1&
‘ MMP-2 va -9 (Genlatinases) ‘ MMP-19, MMP-22, MMP-28

Mién giébng hemopexin

Mién gi6ng soi lién két

. Mién xuyén mang
S Mién giéng 1gG
. AL Miénmdneo (GPI)

MMP-14,-15, -16, -24 MMP-23 MMP-17 va -25
Xuyén mang Type | Xuyén mang Type Il GPI lién két MT-MMPs

Biéu d6 1.2: Phan loai cac MMP theo chirc ning
“Nguon: Karina Di, 2017 [80]
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1.8.4 Vai tro cac MMP va MMP-12 trong qua trinh sinh li va bénh li
Trong qué trinh sinh li: So d6 1.4

Chét té bao theo chuong trinh

Cell Apoptosis

!

MMP-7, 9, 10, 14, 23, 25

Tang trudng soi truc Axonal Growth Embryogenesis Hinh thanh phoi
MMP-18 MMP-21, 27, 28
Sinh mach mau Angiogenesis \ o / Immune Response . Dap (rng mién dich
-~ Vai tro MMP _
MMP-2,16,19 trong MMP-1, 12, 13, 14, 24, 25
qué trinh
o sinh Ii f2
L . MMP-1, 8, 10, 11, 19 ; . ..
Lam lanh vét thuvong — s Tao hinh thai
Wound Healing / \ Morphogenesis
MMP-23, 27 Most MMPs e.g. 3, 10, 13, 14, 22, 26, 28
r's b
Reproduction Tissue Remodeling ,
Tai tao kinh nguyét Menstruation MMP-20 Stra chita mé

Tooth Enamel Formation

Hinh thanh men rang

So @6 1.4: Vai tro caa cac MMP trong qua trinh sinh Ii
“Ngudn: Ning Cui va Min Hu, 2017 [104]

Trong qua trinh bénh li: So @6 1.5

Bénh tinh mach man tinh
Chronic Venous Disease
Varicose Veins
Ung thu Cancer YenousteaUlcer i rotic Disorder 1, ROi l0an tao so
Nasopharyngeal, Esopahgeal, Lung Fibrosis
Colo-rectal, Breast Liver Fibrosis
\ MMP-2, 3,9, 10, 26
Bénh tim mach Viém
; 7 Cardiovascular ;‘?:.1162513'278' MMP-1, 3 Inflammation
Atherosclerosis, LUt / . Cytokines
Aneurysm, M N
-— Vai tro MMP
MMP-1,2,3,7,9, 14, 2¢ * MMP-1,2,7,8,13
= trong
— qué trinh |
MMP-2, 10, 12, 13 - MMP-3, 10, 19
bénh li
HA H Viral Infection Liver Disease A
Nhiém virus i il Bénh gan
Influenza Portal Hypertension
MMP-3, 9, 13,19 MMP-7, 10, 12, 13, 19, 25
Viém khép Osteoarthritis ~ ""'21%% | yng Disease Bénh phdi: Hen, COPD
~ l Asthma, COPD
do lodng xuong
Neurological Disease
Neuropathic Pain
. Neural Plasticity
Bénh than kinh

So dd 1.5: Vai tro MMP trong qua trinh bénh li va vai tro MMP-12 trong BPTNMT
“Ngudn: Ning Cui va Min Hu, 20177 [104]
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Vai tro cia MMP-12 trong qué trinh sinh 1i bao gdm ting sinh sinh, di cu va biét
hoa té bao, tai ciu tric chit nén ngoai bao, Xdm 14n vao cac mé dé tao ra mach mau.
Cac qué trinh sinh 1i ndy dién ra sudt trong tién trinh phat trién cua co thé binh
thuong (So do 1.4)

Vai tro ctia c&c MMP trong qua trinh bénh li lIa do cac MMP khéng duoc can
bang hop 1y, ching c6 thé gbp phan gay ra cac bénh nhu; hen, BPTNMT, bénh tim
mach, phinh mach mau, ung thu, tién trién khéi u va xdm 14n md... (So dd 1.5)
1.8.5 Vai tro MMP-12 trong qua trinh sinh li va bénh li

Trong cac qué trinh sinh ly: gen MMP-12 san xuét ra proteinase MMP-12 ¢
lién quan dén sy pha v& chat nén ngoai bao, ¢ vai trd trong su phat trién phdi, sinh
san mo va tai tao mo [148].

Trong céc qué trinh bénh 1i: gen MMP-12 san xuat ra proteinase MMP-12 c6
lién quan dén su pha v& chat nén ngoai bao [100], c6 vai tro lién quan dén bénh
phoi tic nghén man tinh (BPTNMT) va giam chirc nang phoi, gen MMP-12 c6 thé
dong mot vai tro trong viém khép va di cén, hinh thanh phinh mach méu [139],
[148], [157].

1.8.6 Cac proteinase MMP bi trc ché béi cac antiproteinase TIMP (Tissue
Inhibitor of Metalloproteinas)

Trong co thé, cdc MMP (cAc proteinase) bi (rc ché boi cac yéu td (rc ché mo -
TIMP (Tissue Inhibitor of Metalloproteinas), cac TIMP la cac antiproteinase gdm
6 4 loai 1a: TIMP-1, TIMP-2, TIMP-3, va TIMP-4 [26], [102], trong co thé binh
thudng c6 su can bang giira cic MMP véi cac TIMP.

1.8.7 Tong quan Matrix Metalloproteinase-12 (MMP-12)

Gen MMP-12 1a mét phan trong cum gen MMP, gen MMP-12 nidm trong

nhiém sic thé 11, dinh vi tai vi tri 11q 22.2, gen MMP-12 san xuit ra cac proteinase

MMP-12 (con goi la metalloelastase), 1& men phan giai protein ndi sinh [76], [138].

Che 11 NHIEM SAC THE 11 /Gen MMP-12

IR
Iy o o A 0 o o oHd - — - - [NV - [Ar I - | [ I R
I Iy] N 0 = T ™ ™) o e M o} o+ + 4 A 0 M Mmoo 3 o 10
- - o4 4 A -+ - - o ddd o o Lal - o o & 0 [ [ O I I Y R
Q Q oo o o o Q Q o oo O oo o o oo o O oo o o oooT

Biéu d6 1.3: Vi tri gen MMP-12 trén nhiém sic thé.
“Nguén: Gene MMP12, GeneCards, 2020 [148]
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Proteinase MMP-12 duoc tiét ra tir gen MMP-12 tir 3 loai té bao: dai thuc
bao (macrophage), té bao co tron (smooth muscle cell- SMC) va nguyén bao soi
(fibroblast, nguyén bao soi dinh vi trong mé lién két) [74], [104].

1.8.8 Vai tro MMP-12 trong BPTNMT

MMP 14 proteinase c6 vai trdo phan hily protein chat nén ngoai bao, dan dén
thoai hoa thanh phan chat nén (mé lién két) trong tinh trang sinh 1y binh thuong va
ca trong qua trinh bénh 1y [79]. CA&c MMP pha huy protein trén thanh phé nang din
dén BPTNMT [34], [122], [132]. C4&c MMP kich hoat tinh trang viém, tai cdu trdic
va giai phong cac yéu td ting trudng sinh soi, hinh thanh céc loai tén thuong cia
BPTNMT [34], [90]. Cac MMP phdi hop hoat dong véi céc loai proteinase khac,
dong thoi thuc hién mot loat céc chirc ning tin hiéu té bao va tuong tic véi cac
chemokine gay viém dé ting hodc giam tinh trang viém. Cac té bao viém va
proteinase da san sinh ra elastases pha hiy soi elastine ¢ chat nén ¢ thanh phé nang,
gy ra khi phé thiing [34]. Su mat can bang proteinase - antiproteinase dan dén
BPTNMT duoc khdi dau do khoi thube 14 giy ra tham nhiém té bao viém trong
duong ho hap dudi, ké do cac té bao viém phong thich proteinase, va sau cing la
cac proteinase phan huy cac chat nén thanh phé nang, ddn dén bénh phdi tic nghén
man tinh [70], [72].

MMP-1, MMP-2, MMP-7, MMP-9, MMP-12, c4c proteinase nay co thé 1am
phan hiy mot loat cac thanh phan chat nén, bao gdm collagen va elastin... [34],
[72]. Vai trd ciia cac MMP, da duoc hiéu rd rang hon bai bao cdo trong nghién ciru
cla tac gia Hautamaki (1997) [61] va cong su da ching minh rang chudt khi duoc
loai bo proteinase MMP-12, chudt nay sé& khong phat trién thanh BPTNMT khi
chudt nay bi phoi nhiém véi khéi thude 14 [33], [61]. MMP c6 thé ngin ngira hoic
cai thién dang ké bénh khi phé thiing & dong vat thuc nghiém [61].

Cac MMP va MMP-12 la chit trung gian giy viém

Céac MMP thuong xuyén phdi hop hoat dong véi cac proteinase khac, dong
thoi thuc hién chic nang tin hi€u trong té bao va co thé tuong tac voi cac
chemokine - gay viém dé kich hoat hodc bat hoat tinh trang viém [63].

Gia tang s6 luong dai thuc bao chita MMP-12 duoc tim thdy trong phdi cua
ngudi hat thude va bénh nhan BPTNMT. Céc dai thuc bao thanh lap cac chit trung



23

gian gdy viém nhu TNF-a va din dén BPTNMT do khéi thube 1a [104], [135],
[148]. Yéu t6 hoai tir khdi u 1a TNF-a, 1a chat trung gian gy viém, thuong duoc
chuyén doi tir dang tién két dinh voi mang, sang dang hoat dong bai tac dong men
chuyén c6 tén 1a TNF-a (TACE) [33]. Mot vai MMP nhu: MMP- 1, MMP- 2,
MMP- 3, MMP- 7, MMP- 9 va MMP-12 c6 hoat dong gidng men chuyén TNEF- a
(TACE) [33], [34]. BPTNMT c6 ting bach cau da nhan trung tinh, dai thuc bao,
phan Gmg viém cép tinh do su gia ting nhiéu loai cytokine- gay viém [104].

MMP c6 thé tryc tiép hodc gian tiép c6 vai tro chat tién viém, phoi nhiém véi
khoi thudc din dén phong thich chit héa tmg dong PGP (Proline—glycine—proline)
tr chat nén ngoai bao, chitc nang PGP nhu la chat hép din hoa hoc cac bach ciu
trung tinh két dinh CXCR2, va PGP dugc thdm dan, tir 46 din dén khi thiing, nguén
gbc PGP 1a dan xuat tir suy thodi collagen [121]. [136]. MMP-12 c6 thé san xuat va
phong thich interleukin I1L-8 (con goi 1a CXCLS) tir cac té bao biéu mé, thong qua
cac con duong lién quan dén thu thé EGFR va kich hoat kinase diéu hoa tin hiéu
ngoai bao ERK %5. [109]. Khi trc ché hoat tinh xuc tac cia MMP-12 v&i chat e ché
chon loc c6 tén 12 AS111793, s& 1am giam sé bach cau trung tinh khoang 50%, va
dai thue bao khoang 40% trong dich rira phé quan cing véi giam thu thé TNF dang
hoa tan, gidm protein gay viém cua dai thuc bao, giam IL-6, KC, CXCL1, CXCL11,
TIMP-1 va pro-MMP- 9 [109].

1.8.9 Co ché sian xuat MMP- 12 va pha vé thanh phé nang

So dd 1.6 cho thay: dau tién, do phoi bi phoi nhiém khoi thudc 14 dai dang,
khoi thudc 14 kich hoat té bao co tron mach mau (vascular smooth muscle) & duong
dan khi nho va kich hoat cic dai thuc bao (macrophage) & phé nang san xuét ra
proteinase MMP-12. MMP-12 duoc san xut ra lai 1a chat hoa ung dong 16i kéo cac
bach cau da nhan san sinh ra elastase ctia bach cau da nhan (neutrophil elastase) tan
cOng chat nén thanh phé nang va tao ra cac manh v& chat nén. O mot hudng khac,
MMP-12 tryc tiép tan cOng chat nén ¢ thanh phé nang va tao ra cic manh v chét
nén. C4c manh v& lai 1a chat hoa tmg dong thu hit thém céac dai thuc bao dén phoi
nhiéu hon nira [34], [65].

Mic khéc, trong co ché bénh sinh BPTNMT, chéit nén cua phdi ciing bi tan

cOng bai proteinase khac, do 1a proteinase MMP-9 (con goi 1a prolyl endopeptidase)
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dan dén giai phong ra chat hda tmg dong PGP (prolineglycine- tripeptide proline)
gay thu hit bach cau trung tinh nhiéu hon nita [34].

Hoéa trng dong
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Alveolar wall
ANeutrophil
elastase

Thanh phé nang

Matrix
fragments

=3

Dai thuc bao
MMP-12

Macrophage
chemoattractants Macro-
& phage
T Héa trng dong dai thue bao
Macro- M
phage 4 Macrophage chemoattractants chat
Khéi thuéc la / G nén
¢ MMP-12
MMP-12

DPuwong
dan khi
nho
Small airway

remodelling

phé nang

MMP-12

Tai cau tric duong dan khi nho

So @6 1.6: Co ché hinh thanh MMP- 12 va ph4 vé thanh phé nang
“Nguon: Churg A, 2012 [34]

1.8.10 Nhirng yéu té thic diy san xuat Matrix Metalloproteinase - 12 do khoi
thudc 14

Phoi nhidm khoi thudc 14 1a yéu té thic day san xuit va phong thich ra
proteinase MMP-12 trong BPTNMT.

So d6 1.7: Khi duong dan khi nho bi phoi nhiém khéi thude, cic mé va mach
mau ¢ duong din khi nho nay s& 1o ri protein tir huyét thanh vao khoang phé nang.
Trong sb cac protein nay 1a plasminogen va prothrombin s& dugc chuyén doi thanh
plasmin va thrombin dé kich hoat thu thé PAR-1 (proteinase activated receptor-1)
va dan dén san xuat/ bai tiét ra MMP-12 dudi dang tién chat va dong thoi hoat hoa
n6. O huéng khac, khéi thube tac dong vao dai thuc bao ¢ phé nang tiét ra yéu td

mo, va yéu té md lan luot kich hoat plasminogen va prothrombin thanh plasmin va
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thrombin dé kich hoat PAR-1 va din dén san xuét / bai tiét ra MMP-12. Plasmin va
thrombin 13 proteinase trong huyét thanh (nguoc lai alpha 1-antitrypsin 1a mot chat

trc ché proteinase (antiproteinase), c6 tac dong ngin chian phong thich MMP-12.

Khoi thube 14 =

Blood
vessel *

Thanh phé nang
Alveolar wall

Mach
mau
Plasminogen
Prothrombin
Yéu té my
Tissue factor
Alveolar macrophage

MMP12 SAN
XUAT/ BAI TIET

Plasmin

] Protein
Thrombin

Bé mat
Surfactant
protein D

r

GM-CSF
Substance P

Substance P
Neurokinin A

/ Sei.C

So d6 1.7: Nhirng yéu t6 thic day san xuat va phong thich ra proteinase
MMP-12 trong BPTNMT
“Nguodn: Churg A, 2012” [34]

Viét tit: PAR-1: Proteinase Activated Receptor-1; NK1R: Neurokinin-1 Receptor;
GM-CSF: Granulocyte Macrophage Colony-Stimulating Factor.

O mot hudng khac, khoi thudc kich hoat san xuit GM-CSF dan dén san xuét/
bai tiét ra MMP-12 (tac gia Churg A [34] cho biét: khi phdi c6 khang thé GM - CSF
s& ngan chan dugc su gia ting MMP-12 va dong thoi giam bach cau trung tinh). O
mot hudng khac, cdc Substance P (SP) la thanh vién trong dong neurokinin A la
protein hoat hoa than kinh c6 trong té bao than kinh cam giac, cac dai thuc bao, cac
té bao dudi gai. CAc Substance P kich hoat thu thé NK1R dan dén san xuat/ bai tiét
ra MMP-12 (tac gia Churg A [34] cho biét: su thiéu cac thu thé NK1R (tén khac la
thu thé SPR) s& gilp co thé chong lai bénh khi phé thiing do khoi thudc 14, 1a vi sy
thiéu cac thu thé NK1R din dén giam san xuit MMP-12 & phdi bi phoi nhiém khoi
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thudc) [25], [40]. Cac Substance P co tac dong diéu hoa MMP-12, do Substance P
hoat héa NKIR / SPR dan dén san xuat ra MMP-12 trong dai thuc bao ¢ phé nang.
[149]. O mot hudng khéc, khi phdi phoi nhiém khéi thude 14, cac dai thuc bao & phé
nang s& kich hoat gia ting ndng do surfactant protein-D (SP-D) trong tuan hoan va
gia tang cac neurokinin -1 receptor (NK1R / SPR). Gia ting nong do SP - D dan dén
san xuat ra MMP- 12 tir dai thyc bao ¢ phé nang & bénh khi phé thiing [34], [120].

1.9 Tinh hinh nghién ctru vé biéu hién gen MMP-12 va biéu hién cac gen MMP
6 BPTNMT.
1.9.1 Nghién ciru trong nwoc:

Trong nudc chua thidy nghién ctu nao vé gen MMP-12 trong
BPTNMT. Nghién ctru cta tic L& Thi Huyén Trang, L& Thi Tuyét Lan, (2012) vé
“Pot bién gen Matrix Metalloproteinase - 9 (MMP-9) & bénh nhan BPTNMT”, cho
thdy vai trd ctia cac Matrix Metalloproteinase trong BPTNMT [9].

1.9.2 Nghién ciru nwéc ngoai:

Cho dén nay, hau hét cac nghién ctru déu cho thay sy gia ting biéu hién gen
MMP-12 va nong d6 proteinase MMP-12 & BPTNMT va ¢ nguoi hut thude l&:

Nghién ctru cta tac gia Molet S va cong su (2005) vé “su gia ting biéu hién
MMP-12 ¢ phoi bénh nhan BPTNMT”, tic gia két luaAn ndng 46 MMP-12 trong dai
thuc bao ting cao hon trong cac mau dich rira phé quan & BPTNMT so v6i nhom
ching va biéu hién gen MMP-12 tang cao hon ¢ trong cac mau sinh thiét phé quan
¢ bénh nhan BPTNMT so véi nhém chung [99].

Nghién ctru cua tac gia Woodruff va cong su (2005) vé “Trang thai kich
hoat dai thuc bao trong phé nang gy ra boi hit thube 14”. Tac gia Woodruff sir
dung microarrays kiém tra mtrc d biéu hién gen trong cac dai thuc bao ¢ phé nang
va & cac dai thuc bao trong dich rira phé quan, nghién ctru 45 ddi trong gém: 15 dbi
twong hut thudc 14, 15 khong hut thude 14, va 15 bi bénh hen suyén, tac gia
Woodruff cho biét c¢6 sy gia ting biéu hién gen MMP-12 cao hon chin lan & nhimng
ngudi hit thude 14, p = 0,0001 [143].

Nghién ctru ctia Demedts IK va cong su (2006) vé “Nong 6 MMP-12 ting
trong dam khac ra & bénh nhan BPTNMT”, cic mau dam khac ra dugc thu thap tir
28 bénh nhan BPTNMT 6n dinh, 14 nguoi khoe - hat thude, 20 nguoi khoe - khong
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hit thudc va 14 nguoi khoe - ngung hut thude, tic gia Demedts bao cdo: ¢b su gia
ting muc protein MMP-12 trong dam cia d6i trong BPTNMT so v6i ngudi khoe -
hut thude 14, nguoi khoe- ngung hut thude va ngudi khoe - khong hat thude [39].

Nghién ctru ctia Ilumets Helen va cong su (2007) [68] vé “MMP- 8, MMP-
9, MMP- 12 ¢ ngudi hat thude va bénh nhdn BPTNMT & giai doan 07, két qua cho
biét: c¢6 sy gia tang biéu hién gen MMP-12, MMP-8, MMP-9 va trong dam ¢ ngudi
bénh BPTNMT & giai doan 0 va & nguoi hit thude - khong c6 triéu ching, va ndng
d6 MMP-12 ciing cao hon & nguoi BPTNMT - hiit thudce & giai doan 0 so véi ngudi
khoe- khong hit thude, p = 0,04.

Nghién ctru ciia Babusyte A va cong su (2007) vé “Céc md hinh viém duong
hd hap va biéu hién MMP- 12 & bénh nhan BPTNMT hat thudc 14 va ngung hat”.
Két qua cho biét: ngudi bénh BPTNMT c6 nong do MMP-12 ting cao hon so voi
ngudi khoe manh-hut thude va ngudi khoe manh- khong hat thube [17].

Nghién ctru cia Wallace va cong su (2008) vé “Biéu hién MMP trén dai thuc
bdo & phé nang trong mbi lién quan véi BPTNMT” tic gia Wallace chimg minh:
néng do MMP-12 cao hon trong dai thuc bao & BPTNMT- con hut thude so véi
ngudi BPTNMT- ngung hut thude [133].

Nghién ctru ctia Hunninghake GM va cong sur (2009) vé “Su lién quan cta da
hinh nucleotide don trong gen MMP-12”, tac gia bao cdo: cac bién thé nho
rs2276109 (-82ARG) trong chat thuc ddy (promoter) & gen MMP-12 c6 lién quan
v6i lam gidm nguy co BPTNMT [64].

Nghién ctru cia Houghton MC va cong su (2009) vé “Elastase cua dai thuc
bao tiéu diét vi khuan trong cac dai thuc bdo”, tac gia két luan: vai trdo MMP-12 tin
cong vao chat nén thanh phé nang quan trong hon su tin cong cia cic proteinase
(MMP) khac c6 ngudn gdc tir bach ciu trung tinh, tac gia cho biét sir dung yéu t6 trc
ché MMP - 12 dua vao co thé 1 cung cap chét bao vé chong lai BPTNMT [63].

Nghién ctru cua Haq I va cong sy (2010) vé “Moi lién quan cac da hinh
MMP - 12 v6i BPTNMT - ning va BPTNMT - rét ning”, nghién ciru & Chau Au
vé da hinh nucleotide don cua cac gen MMP - 1, MMP - 9 va MMP - 12, tac gia
Haq d3 phan loai 26 kiéu da hinh nucleotide don trong gen MMP - 1, MMP - 9,
MMP -12 trong khoang 900 bénh nhan BPTNMT va 900 ngudi khoe - hit thude 14,
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tac gia Haq két luan cac haplotype AA cua hai da hinh nucleotide don ctia MMP -12
la rs652438 va rs2276109 lién quan véi phat trién thanh bénh ning, nguoc lai, cac
c4 thé co nhitng bién thé gen G & da hinh nucleotide don c6 nguy co it hon dé tré
thanh bénh nang, va cac haplotype AA ciing co lién quan lam giam FEV; hon dang
ké [60].
Nghién ctru ctia Van Diemen C va cong su (2011) vé “sy mét can bang gitra

MMP / TIMP. Khi nghién ctru hai doan hé vé da hinh nucleotide don cia gen
MMP- 1, MMP- 2, MMP- 9 va MMP- 12, va TIMP- 1, tac gia Van Diemen C béo
cao: chi c6 da hinh nucleotide don cua gen TIMP- 1 Phel58 Phe c6 lién quan véi
giam FEV,[132].

Nghién ctru ciia Rekha Chaudhuiri va cong sy (2012) vé “Mbi lién quan
MMP - 12 véi mic d6 ning cia BPTNMT”, ¢6 n = 53 dbi tugng géom 2 nhom:
nhém BPTNMT- hit thudc 14 va nhém BPTNMT- ngung hat thudc 14, nhitng doi
tugng Ny c6 muc tac nghén duong dan khi nhe, trung binh va ning, va c6 n = 46
d6i tugng gom: nhém khoe manh - hat thuéc va nhdm khoe manh - khong bao gio
hat. Xét nghiém néng d6 MMP-12, hoat tinh mién dich gen MMP- 12 dugc dinh
luong bang phwong phap ELISA, dinh lwong biéu hién gen MMP-12 RNA va
cDNA trong PCR duoc thuc hién bang bo kit Qiagen (Germany), tac gia Rekha két
luan: néng do MMP-12 va hoat tinh gen MMP-12 & té bao dam bénh nhan
BPTNMT cé lién quan truc tiép voi mue d§ nang cia BPTNMT [115].

Nghién ciru ciia Annelie F. Behndig va cong sy (2016) vé “Chirc nang phoi
& bénh nhan BPTNMT suy giam lién quan dén MMP-12 va protein surfactant
A”, c6 n = 22 bénh nhdn BPTNMT, gbém c6 9 bénh nhan c6 chirc niang phdi binh
thudng, va c6 13 bénh nhan ¢ chirc ning phdi suy giam nhanh chéng (twong tng
FEV1 giam trung binh hang nam < 30 ml va > 60 ml), ¢4 n = 15 ngudi ht thude va
cd n = 15 nguoi khong hit thude déu c6 chirc nang phdi binh thuong. Tac gia bao
c40: ndong d6 MMP-12 trong dich rira phé quan & BPTNMT ting cao so v4i nhiing
nguodi khoe manh- khong hat thudc (nhéom chung), p = 0,005. Vi MMP-12 Ia
proteinase phan giai protein din dén sy tai cu tric dudng dan khi trong BPTNMT,
do d6 sy pha hiy mé phoi cé lién quan dén MMP-12, va MMP-12 1a mot yéu to
quan trong lién quan dén su mat chirc nang phdi nhanh chong trong BPTNMT [15].
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Nghién ctru cia Taru Aggarwal va cong su (2017) vé “Céc chi dau sinh hoc
cua stress oxy hoa va tuong tac protein- protein trong BPTNMT”. Muc tiéu nghién
ctru: do malondiadehyd (MDA), axit uric, axit ascorbic va MMP-12 & bénh nhén
BPTNMT, c6 n = 14 d6i tugng khée manh c6 chirc ning phdi binh thuong va n =
28 d6i twong BPTNMT gom GOLDI1 va GOLD2. Tac gia cho biét c6 sy gia ting vé
muc do0 MMP-12, MDA va axit uric & bénh nhan BPTNMT so véi nhOm ching, p
<0,001 [127].

Nghién ctru cia Wendong Hao va cong su (2019), tac gia nghién ctru tim
kiém ndng d6 MMP-12, TIMP- 4 va NE (neutrophile elatase) trong huyét thanh,
trong té bao don nhdn mau trong mau, va trong hoi the cd dic (exhaled breath
condensate, EBC) va tim kiém vai trd gay Viém ciia céc chat trung gian nay trong
sinh Iy bénh BPTNMT, so sanh ndng do cua cac chit trung gian ndy & dot cap
BPTNMT. Nghién ctru gdm c6 n = 35 dbi tugng BPTNMT va n = 28 ddi tugng
nhoém chimg. Nong do proteinase MMP-12, TIMP-4 va NE (neutrophile elatase)
trong hoi thé ¢d dic va huyét thanh duoc phan tich bang k¥ thuat ELISA bang Kit
R & D, Wiesbaden-Duc; Mirc do biéu hién mRNA cua gen MMP-12, NE va TIMP-
4 trong céc té bao don nhan méu ngoai vi (PBMC) duoc phan tich bang phan tng
chudi polymerase sao chép ngugc thoi gian thuc dinh lugng (QRT-PCR). Tac gia
két luan mic d biéu hign MMP-12, NE va TIMP-4 & té bao don nhan cia mau
ngoai bién va huyét thanh déu c6 gia ting & bénh nhan BPTNMT, lan luot la p =
0,046, p = 0,005 va p = 0,027; ti s6 MMP-12 / TIMPA4 trong cac té bao don nhan
mau ngoai vi (PBMC) khac biét & nguoi bénh BPTNMT so vai nguoi khée manh p
= 0,0055. Mtrc d6 biéu hién mRNA cta gen MMP-12, NE va TIMP-4 gia ting & té
bao don nhan cia mau ngoai bién & bénh nhdn BPTNMT lan luot 1a p=0,0067, p =
0,0058 va p = 0,0006, mirc ¢ biéu hiéen MMP-12 mRNA c¢6 thé sir dung dé phan
anh muc d6 ning tic nghén cta duong din khi. Tuy nhién, tac gia cho biét cac
nghién ctru 16n hon 12 can thiét [137].

Nghién ciru ctia Kraen M va cong su (2019) vé “Matrix Metalloproteinase &
BPTNMT va & xo vita dong mach do anh huéng cua khéi thude 14, nghién ciru
gém co n = 417 ddi tugng dugc chia thanh 4 nhdm: nhém | (n =157, khong c6

mang bam va khong c6 BPTNMT), nhom 11 (n =136, c6 mang bam nhung khong co
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BPTNMT), nhém 11l (n = 43, BPTNMT nhung khéng c6 mang bam) va nhém IV
(n= 81, mang bam va BPTNMT). T4c gia cho biét MMP-12 huyét thanh ting nhém
BPTNMT so v6i nhOm ching, P < 0,0001; ¢ bénh nhan BPTNMT c¢6 kém véi
mang bam Xo vira dong mach canh cé sy gia tang mic MMP-12 va MMP-1.
BPTNMT va mang bam dong thoi trong dong mach canh c6 lién quan dén muc ting
MMP-1 vd MMP-12. Tac gia cho biét: cac nghién ciru tiép theo 14 can thiét, va hai
MMP nay c6 thé hiru ich nhu cac ddu 4n sinh hoc trong 1dm sang [85].

Nghién ctru ctia Gilowska va cong su (2019), ¢6 n=60 BPTNMT, MMP-12
huyét thanh ctia nhém BPTNMT cao hon so v6i nhém chimg, P< 0,0001 (6,8 ng/
ml so v6i 3,3 ng/ ml, F = 7,433, p <0,0001), tac gia nghién ctru “Vai tro cua da hinh
gen MMP-12 - 82 A-to-G (rs2276109) trong nghién ctru sinh 1y bénh mién dich &
BPTNMT & Phan lan  téc gia phan tich da hinh nucleotide don (SNP) - 82 A> G
trong vung Kich hoat cia gen MMP-12 (rs2276109) trén 335 bénh nhan BPTNMT-
hit thuéc va 309 nguoi khoe manh, trong d6 ¢d 110 ngudi hat thude. Ngoai ra, 60
bénh nhan BPTNMT va 61 nhém chimg (23 nguoi hit thude) di duoc kiém tra
néng d6 MMP-12 trong huyét thanh bang ELISA. Tét ca c4c ddi tugng duoc phan
tich chic ning phdi bang cach s dung phé dung ké (tham sé FEV1% va
FEV1/FVC), tac gia Gilowska b&o céo: tan sd kiéu gen MMP-12 ddng hop tir -82G
va alen -82GG cua SNP 152276109 thap hon déng ké & bénh nhan BPTNMT so véi
nhém chimg. Mtic huyét thanh cia MMP-12 & bénh nhan BPTNMT cao hon dang
ké so v&i nhom chimg (p < 0,0001), Tuy vy, MMP-12 doc lap véi da hinh gen
dugc phan tich. Ngoai ra, tac gia khong tim thdy mdi twong quan MMP-12 véi
FEV1% va FEV1 / FVC. Téc gia két luan: ddi tuong BPTNMT gia ting biéu hién
MMP-12; MMP-12 anh hudng dén sy phéat trién cia BPTNMT, phén tir ndy c6 thé
dugc can nhic trong nghién ctru tiép theo nhu 12 mot chi ddu phén tir hitu ich ciing
nhu myc tiéu trong quan 1y, diéu tri BPTNMT” [51].

Tém lwge cac nghién ciru vé mire d biéu hign MMP-12  BPTNMT

Tom luoc mot sd nghién ctru ¢6 lién quan vé mirc d6 biéu hién gen MMP-12

va proteinase MMP-12 & BPTNMT cuia cac tac gia nudc ngoai tir naim 1997 dén

nam 2019 dugc trinh bay theo Bang 1.5 dudi day:
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Béng 1.5: TOM lwge mot sé nghién ciru vé MMP-12 & BPTNMT

Nim Noi S Tuoi Mike dd
nghién Tén tac gia nghién  doi tweng doi twong  biéu hién
chiu ciru BPTNMT  BPTNMT  MMP-12
(n)

1997 Finlay (1997)[46] Ireland 10 43 - 75 khong tang
2001 Imai K (2001)[69] MY¥ 23 59+ 10,0 khong tang
2005 Molet S (2005)[99] M¥ 15 63,7+ 2,8 tang

2006 Demedts (2006) [39] Bi 28 tang

2007 Babusyte(2007) [17] Lithuania 39 64,2 + 4.9 tang

2008 Wallace (2008)[133] Canada 23 tang

2010 Lapan G (2010) [86] M¥ 38 khong ting
2012 Rekha (2012) [43]  Anhquéc 53 65 (61,2- tang

68,9)
2016  Annelie (2016) [14] Thuy dién 22 ting
2017  Aggarwal (2017) An 46 28 ting
[127]
2019 Wendong Hao Trung 28 70,9+7.6 tang
(2019)[137] Quoc
2019 Kraen (2019) [85]  Thuy dién 124 66+ 6,2 tang
2019 Gilowska (2019) Balan 60 70,4 = 9,0 tang

[51]

1.10 Realtime RT- PCR va phwong thirc phan tich mirc d§ biéu hién gen
1.10.1 So lwgc cac phwong phap xac dinh mirc d9 biéu hién gen MMP-12

C6 3 phuong phap thuong duoc sir dung dé xac dinh murc d6 biéu hién gen
MMP-12 va proteinase MMP-12 la:

(1) Phuong phap do hoat tinh gen (activity): 1a ki thuat do mirc do hoat
dong gen MMP-12 trén bé mat té bao - dai thyc bao bang phuong phéap truyén ning
lwong cong hudng huynh quang (fluorescence resonance energy transfer (FRET).

(2) Phuong phap ELISA - Enzyme-linked Immunosorbent assay (truc tiép,
gian tiép, sandwich, canh tranh, Western blot): 1a ki thuat sinh hoa, phat hién
proteinase MMP-12 dya trén két hop khang nguyén véi khang thé.

(3) Phuong Phap Realtime RT - PCR: 1a ki thuét sinh hoc phan tir do biéu

hién gen MMP-12 tir miu mé rat nhd, cdc mMRNA & trong mau md dugc sao chép
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nguoc thanh cac cDNA (complementary DNA) va khuéch dai nhan d6i cac phan tu
DNA ciia gen muc tiéu. Phuong phap Realtime RT- PCR c6 uu diém, d6 nhay rat
cao, chi cdn mau mé rat nhé 1a thuc hién dwge. Khac véi phuong phap ELISA can
c6 mau mo du luong 16n.
1.10.2 So' lwrge Realtime RT- PCR (Realtime Reverse Transcription — PCR)
Realtime RT-PCR (realtime reverse transcription polymerase chain reaction)

1a phan tng chudi polymerase (PCR) sao chép nguoc thoi gian thuc, 1a k¥ thuat
dugc lya chon dé phan tich biéu hién mRNA c6 ngudn gbc tir nhiéu ngudn khac
nhau. Realtime RT PCR rat nhay, cho phép dinh luong nhirng thay d6i rit nho trong
cac ban phién ma (transcripts) trong biéu hién gen. Realtime RT- PCR dé thuc hién
va cung cdp két qua dinh lwong nhanh chéng, chinh xac va dang tin cdy. Phuong
phap dinh luong duoc lya chon trong Realtime RT - PCR phu thudc vao chudi gen
muc tiéu, luong mRNA c6 trong mo, mic dg chinh xac can phai dinh lugng.
Cic phwong phap dinh lwong mirc @9 biéu hién gen va protein

C6 2 phuong phap dinh luong mirc do biéu hién gen 13 dinh lugng twong dbi
(relative quantification) va dinh luong tuyét ddi (absolute quantification) [96].
Phwong phap dinh lwong biéu hién gen tuyét doi: duoc tinh bang ki thuat so sanh
s6 chu ki ngudng (CT) voi dudng cong chuan (standard curve), trén duong cong
chuan nay co biéu thi ndng do va s6 lugng ban sao (copies) ciia DNA.
Phwong phap dinh lwong biéu hién gen twong ddi: khong sir dung duong cong
chuén, khong c6 nong do va sé luong ban sao dé so sanh, phuong phap nay duoc
tinh thdng qua xac dinh trj s6 chu ki ngudng (CT) va so sanh tri s6 chu ki ngudng
gitra cac nhém nghién ctru theo cong thirc toan trong PCR. Trong phuong phép dinh
lwong twong dbi s6 chu ki ngudng (CT) duwoc chuan hoéa thanh sé chu ki ngudng
chuan hoa (ACT) gilp cho viéc tinh toan that chinh xAc.

Tom luge cac budce thuc hién dinh lugng mRNA trong Realtime RT- PCR,
duogc tac gia Martina Reiter (2005) [94] trinh bay qua So d6 1.8 va 1.9 dudi day:

Phan 1 (So do 1.8): Tir mau bénh pham (dam, mau, sinh thiét nhu mé, nudi
ciy té bao ..) tach chiét duoc cac mRNA, ké tiép 1a qué trinh sao chép nguoc tir cac
MRNA — dugc tach chiét nay thanh cac cDNA (complementary DNA) va su khuéch
dai phan tir DNA qua céc chu ki nhan déi tao ra nhiéu phan tir DNA moi.
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CAC BUGC THU'C HIEN DPINH LUQNG mRNA
SU DUNG REALTIME RT- PCR (Phin 1)

MAU MO —> RNA — ¢cDNA —> PCR

Chuén bi Tach chiét RT= Sao Khuéch dai Real-time
Mau mé acid nucleotid chép ngugc RT PCR
Cac buwéc trwde khi phan tich
o« . " ) Hiéu qué va dé chuyén
Phuong thirc mau Phuong thue trich tinh Hiéu qua RT )
cua Real-time PCR

Sinh thiét RNA toan b6 hoic mRNA cin Loai men RT e Thiét ké mdi (primer)
Chét lidu ¢6 dinh Pha dich - dich Nhiét d¢ khi RT e Tinh chuyén biét ciia mdi
Mau turoi Theo céc khéi Mbi Poly-T - Mbi da chung
Mau mé ton trir Béng may (tu dong) Mbi chuyén bigt e Suddydiu RNA
Nitrogen 15ng Toan bd RNA Sy pha tron méi e cDNA diu vio
RN’?‘ ) - Sinh hoc Buge 1 RT-PCR e Loai polymerase va sy pha tron
Chié‘t suat tir dich dém -Hat nano Buéce 2 RT-PCR . Tu dong va ki thuat

dau tién - Nhudm céc loai
RNA c6 sin Luu trit RNA -80°C

So d6 1.8: Cac buéc thue hién dinh lwrong MRNA sir dung Realtime RT- PCR
“Ngudn: Martina Reiter, 2005 [94]

CAC BUGC THUC HIEN PINH LUQGNG mRNA
SU DUNG REALTIME RT- PCR (Phan 2)
San pham RT-PCR —» Phuwong thirc ——» Thong ké
dinh lugng

Thanh céng
Phat hién Xt ly s6 liéu CT- =
. 5 2 . ~ fe=t két qua
va str dung phan mém PCR chu ki ngwdng . o
c6 y nghia
Phuwong thirc phat hién: Phuong thirc dinh lwong: sinh hoc
Nhudm xen ké Pinh lwgng tuyét doi: Thong keé sinh hoc va thong tin sinh hoc
the h¢ 1, 2,3 - Buong cong chuan? CP so voi s0 lugng phan tir
St dung dau do: -Chuén hoa v6i RG Binh thuong héa dit liéu
Tagman, Beacon, Scorpion... Pinh lwgng twong doi T - test (?)
Dit liéu thd va hiéu chinh co ban -Mau md, céc té bao, RNA ANOVA (theo
Diéu chinh phi hop véi Tagman - Chuén hoéa v6i RG SAS, SPSS, EXCEL, Sigma Stat
T&i wu céc dan suat - Chuén hoa théng qua Test hoan vi
Phwong thirc hén hop chi s6 RG Test ngau nhién (REST 384)
Phuong thirc khac: GeNORM, REST, Bestkeeper ~ Phan tich hdi quy da bién
Logitis/sigmoidal/NLR
Budc 2,3,4 ciia PCR dinh lugng gBASE, qBASE plus Mo hinh da bién- da chiéu

So @6 1.9: Cac buéc thue hién dinh lwrong mRNA sir dung Realtime RT- PCR
“Nguon: Martina Reiter, 2005” [94]
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Phén 2 (So @6 1.9): Cac san pham duoc tao ra trong phan tng RT - PCR d6 1a
cac chudi DNA gin véi phan tir phat mau huynh quang, lic dau sé chudi DNA con
it, vi vay tin hiéu mau con yéu, may bit mau huynh quang khong bit duoc tin hiéu
mau, sau nhiéu 1an nhan d6i, s6 chudi DNA nhiéu di dé phat mau va may luan nhiét
bat mau huynh quang bit dugc tin hiéu mau. Trong qua trinh ghi nhin cudng do
mau phat ra tir cic chudi DNA, phin mém ciia may sé ghi ra thanh cac chu ki
ngudng cla gen, va sau do 1a tién trinh xir 1i sé liéu chu ki ngudng theo phuong
phap dinh luong twong dbi hodc tuyét ddi.

Trong viéc dinh luong, Realtime RT- PCR can phai do nong d6 mRNA cua
gen MMP-12 muc tiéu va ddng thoi, can do ndng d6 mRNA ctua mot gen ching noi
(internal control gene). C6 rat nhiéu loai gen chitng ndi c¢é thé duoc sir dung trong
Realtime RT- PCR dé nghién cau biéu hién gen nhu: B -actin, GAPDH, S ,.
microglobulin va rRNA..., trong d6 gen ching ndi B-actin thuong dugc st dung.
Théng ké phan tich, danh gia mic do biéu hién gen theo phuong phap dinh luong
tuong ddi théng qua su thay doi muc do biéu hien mRNA (tang/giam sé lugng ban
sa0 MRNA cta gen muc tiéu ciia mau nghién ctru so sanh véi gen muc tiéu ciia mau
chtrng). Trong nghién ctu nay cua chung toi, gen muc tiéu la gen MMP-12. Gen
chang noi duoc sir dung trong phuong phap dinh lugng twong ddi 1a céc loai gen
giit nha (house keeping genes), cac gen nay biéu hién on dinh ¢ hau hét cac té bao ¢
cac giai doan phét trién va khdng bi anh hudng bai viéc xu ly thi nghiém, muc dich
sir dung gen chiing ndi nham chuan hoa biéu hién gen, loai trir nhitng thay doi do sy
khéc nhau vé lugng mMRNA dua vao hoic do hiéu qua phién ma nguoc trong nghién
ctru. Trong nghién ctru caa ching t6i xac dinh mitc d6 biéu hién gen MMP-12 dua
trén phuong thirc dinh luong gen twong dbi.

1.10.3 Chu ki nguéng (Cycle threshold - CT) va méi lién quan chu ki nguéng
véi mirc dd biéu hién gen

Chu ki ngudng cta gen trong phan (ng Realtime RT- PCR la lic may bat
duoc tin hiéu mau huynh quang do phan tir DNA c6 gan huynh quang phat ra.

Trong phan ing Realtime RT PCR, mirc do biéu hién gen muc tiéu dugc phat
hién bang may (may luan nhiét) bat tin hiéu mau dugc phét ra tir cc phan tir DNA

trong phan tng, mirc do biéu hién gen duoc tinh gian tiép thong qua sé chu ki
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ngudng (CT) hodc chu ki ngudng chuin hoa (ACT), s6 chu ki ngudng cang thap thi
mirc do biéu hién gen muc tiéu cang cao va nguoc lai [11], [89], [96], [112], [118].

So d6 1.10 duéi day cho thay sé chu ki ngudng (CT) cua gen 1a duoc tinh tur
diém giao nhau gitta duong biéu dién cua gen d6 véi mic ngudng (threshold), So
d6 1.10 cho thay s6 chu ki ngudng gen 1 (duwong biéu didn mau den) c6 sb chu ki
ngudng 12 6 (CT =6), gen 2 (mau do) c6 CT =10, gen 3 (mau xanh 18) c6 CT = 15,
gen 4 (mau vang) c6 CT = 20, gen 5 (mau xanh bién) c6 CT = 25.

S6 chu ki ngudng (CT) phan anh muc do biéu hién gen. So dd 1.10 cho thay
¢ tit ca 6 gen trong so d6 nay, gen 1 (duong biéu didn mau den) cé sb chu ki
ngudng (CT) 1a 6 twong g v6i s6 phan tr DNA 1a 10® (cao nhit), gen 2 (mau do)
c¢6 sb chu ki ngudng (CT) 13 10 twong tmg véi sé phan tir DNA 1a 107, gen 3 (mau
xanh 14) ¢6 s6 chu ki ngudng (CT) 1a 15 tuong tng vdi sb phan tir DNA 14 10°, gen
4 (mau vang) c6 s6 chu ki ngudng (CT) 1a 20 twong Gng v6i s6 phan tir DNA la 10°,
gen 5 (mau xanh bién) c6 sé chu ki ngudng (CT) 1a 25 twong Gmg véi s6 phén tir
DNA la 10* (thap nhat), gen 6 (mau hdng, nim dudi mic ngudng) 1a gen la 13n vao
bénh pham, khong thuéc vé muc tiéu nghién ctru [67]. Nhu vy, sb chu ki ngudng

(CT) cang thap thi biéu hién DNA (gen) cang cao va nguoc lai.

= 8 A 1: CT+6
Gen 1: CT«
. 10 copies M|+ PRl & 2
7 2
65 1 = 10 copies R B
) . 1
55 + ° -
o
: ‘ ‘ ' T Phat mau
> 45 4 % 10 copies = u S,
- rén may luan nhié
5 + w/o target o X
Q. o
g 359 X
= ' o . v
25 | ~ " <~ Murc ngudng (threshold)
v x X + -
ook Ko g4 + P
15 + . v v T v - v & S0 chu ki ngudng (CT)
0 6 10 15 25 30 35 40 (chu ki luan nhiét)

So d6 1.10: Mi lién quan s6 chu ki nguwdng (CT) véi mire dd biéu hién gen
trong Realtime RT- PCR.
"Ngudn: HyoYong Kim, 2018" [67]
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1.10.4 Mikc d biéu hién gen va ti 1 biéu hién gen
1.10.4.1 Khai ni¢m vé ti 1¢ biéu hién gen

Trong phan tng Realtime RT - PCR, do tat ca miu dam déu duoc chuén hoa,
va ¢6 mot ndong dd6 RNA bang nhau khi dua vao sao chép nguoc thanh cac DNA. Vi
vay, ti 1& biéu hién gen 1a ti 16 vé sb luong gen (sé luong ban sao DNA) & 2 nhom
mau nghién ctru, hay sb lan gap hon (fold) vé& gen ctua 2 nhém mau nghién ctu
[89], [98], [118].

Trong nghién ciru nay, ti 18 biéu hién gen MMP-12 giita nhém BN BPTNMT
so voi nhém chimg 1a: ti sb vé sb luong gen MMP-12 ¢6 trong dam & nhom bénh
nhan BPTNMT so véi s luong gen MMP-12 ¢6 trong dam & nhém chimg.
1.10.4.2 Céong thirc tinh mirc @ biéu hién gen va ti 1¢ biéu hién gen

Murc d6 biéu hién va ti 1¢ biéu hién gen muc tiéu (target gene) trong phan
mg Realtime RT -PCR khi ¢ sir dung gen ching ndi (internal control gene) (dé
chuan héa phan ng), duoc Gng dung cong thirc toan hoc cua tac gia Schmittgen va
Livaka (2001) [89], [98], [118].

Mitc d6 biéu hién gen dwoc phan anh theo sé chu ky nguong (CT) va
cong thirc = 2 ACT

Trong do:

CT : chu ki ngudng (Cycle Threshold: CT, Ct)

ACT = Ct ctia gen muc ti€éu — Ct cia gen ching ndi

Ti 18 biéu hién gen dwoc tinh theo cong thirc =2 AACT
-AACT -ACTmuyc titu  -ACT miu chimg
2 =2 /2
AACT=(Ct - Ct ) -, -c .
muc tiéu chiing ndi * muc tiéu mau chiing ching noi © mau ching

Trong nghién ctru nay duogc thiét ké theo phuwong phap dinh luong gen MMP-
12 twong d6i va stir dung gen B-actin lam gen ching nodi (dé chuan hoa phan
mg). Do d6, cong thic tinh mitc d biéu hién gen MMP-12 nhu sau:

ACT = Ct cia gen MMP12 — Ct cta gen B-actin

AACT = (Ct mmp12 — Ct peactin) muctieu — (Ct mmp12 — Ct peactin) mau ching

'AACT_ 2( CtMMP12 — Ct B-actin) muc tiéu — (CtMMP12 — Ct B-actin ) mau ching
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CHUONG II. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1 Thiét ké nghién ciéu

Nghién ctru md ta cat ngang (cross-sectional study)
2.2 Péi twong nghién ciru

Déi tuong nghién ctru 1a nhitg bénh nhan dugc kham va diéu tri ngoai tra vé
bénh ho hép tai Bénh vién Nguyén Trai va Bénh vién Pai Hoc Y Dugc TPHCM.

Céc dbi tuong trong nghién ctiru déu duoc tuyén chon tir phong kham ho hap
va tir phong do phé dung ki ctia Bénh vién Nguyén Trdi va Bénh vién Pai Hoc Y
Duoc, cac d6i twong nay dén kham bénh hé hip va duoc cac bac si ciia Phong
Kham Ho6 Hap cho chi dinh do phé dung ki. Ho 1a nhiing bénh nhan BPTNMT
ngoai trii dén tai kham theo dinh ki mdi thang va nhitng nguoi kham sirc khoe tong
quat dé tam soat bénh BPTNMT.

Pbi trong nghién ctru gdm c6 nhém dbi twong mic bénh BPTNMT va nhom
khong bénh BPTNMT. Tur d6, dugc chia ra thanh 4 nhom db6i tuong: (1) nhom
BPTNMT - hit thudc 14, (2) nhém BPTNMT - khdng hit thude 14, (3) nhém khoe -
hit thudc 14, (4) nhom khoe - khdng hit thube 14.

Nhom BPTNMT - hiit thude va nhém BPTNMT - khong hut thude 1a nhimng
d6i trong bi bénh BPTNMT dén tai kham dinh ki tai khoa ho hap, bénh nhan duoc
do phé dung ki dinh ki dé kiém tra chirc nang phoi.

Nhom khoe - hat thude 14 nhitng d6i twong dén kiém tra strc khoe - ho hap,
ho c6 thé c6 ning nguc, ho khan, kho thé nhe, mau mét khi giang stc...; ho duogc
bac si tai phong kham cho chi dinh do phé dung ki (nhitng ddi tuwong nay déi khi co
bénh kém theo 1a cao huyét 4p va bénh tim thiéu mau).

Nhom khoe - khong hit thuée (nhém ching), hau hét, 1a nhimg ngudi 16n
tudi, khong hat thude 14, ho 13 nhitng ddi twong dén kiém tra sirc khoe tong quat tai
BV PHYD va BV Nguyén Tréi, ho duoc bac si phong kham chi dinh tim soat bénh
h6 hap, do phé dung ki (nhitng dbi twong nay doi khi co bénh kém theo 14 cao huyét
&p va bénh tim thiéu mau).

2.3 Thoi gian va dia diém nghién ciru
2.3.1 Thoi gian nghién ctru
Thoi gian nghién ctru tir thang 6 - 2016 dén thang 12 - 2018
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2.3.2 Dia diém nghién ciu
Tai phong kham hé hap va phong do phé dung ki ciia Bénh vién Nguyén Trai
va Bénh vién Pai Hoc Y Dugec TPHCM, cac ddi tuong nghién ctru dugc khai thac
thong tin, do phé dung ki, ldy dam kich thich (khac ra) va miu dam dugc xét
nghi¢m tai Trung Tam Y Sinh Hoc Phan Tu Pai Hoc Y Duoc.
2.4. C& mau nghién cau
Nghién ciu nay duoc thiét ké véi muc tidu 1a so sanh gié tri trung binh cua
cac bién sb, c& mau nghién ctu dugc tng dung tir cong thuc: [3]
Cong thirc udc tinh ¢d mau nghién cau [3]
(Z 15+ Z 1002)° (8,7 + )
(M1- o)’
Chon khoang tin cay 95% (o = 0,05), power (1 - ) = 80% (0,8)
Két qua nghién cau vé biéu hién gen MMP-12 cua tac gia Peng Qu [107],
cho thay s6 chu ki ngudng ACT (da chuan hdéa) ¢ 2 nhom: nhém BPTNMT va
nhém chang lan luot 13 ACT = 7,30 + 2,68 va 8,46 + 1,66.

n=

Cin ctr vao thiét ké nghién ciu va két qua nghién ctu trén, wéc tinh ¢ mau
tbi thiéu cho mdi nhom (theo do Iéch chuan cia mdi nhom):
(7,85) (2,68°+ 1,66%)
(7,30 — 8,46)*

Nhu vay, ¢& mau téi thiéu 1a 58 d6i twong cho mdi nhém nghién cau™.

n= = 57,97

2.5 X4c dinh cac bién s6 doc 1ap va phu thude
2.5.1 Xac dinh d6i twong nghién ciu.

Cin ctt theo tiéu chuan chan dodan BPTNMT cua to chirc GOLD 2020: Tiéu
chuan chon ddi tugng méc bénh BPTNMT gom 3 yéu td: (1) co két qua phé dung ki
FEV1/ FVC < 0,7 sau st dung thudc gidn phé quan salbutamol dang hit 200mcg X 2
nhat xit; (2) c6 triéu chimg 1am sang (ho kho thd, khac dam); (3) ¢6 yéu td nguy co
(thudc 13, khoi bui, khi doc hai..).

Can ¢l vao tién sir bénh nhan ¢é hit thude 14 va khong hat thudc, tir do, chon
ra 4 nhém ddi twong: (1) nhém BPTNMT- hit thude 14, (2) BPTNMT- khong hit
thude, (3) nhém khoe - hit thude va (4) nhém khoe - khong hit thude (nhém chiing)

Tai Viét Nam, ching t6i chua thiy y vin ndo dinh nghia vé hat thudc 14,
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Chung tdi chi tim thay céc tiéu chuan phan loai bénh nhan hat thude 14 va khéng hit
thudc duoc dira theo y van Trung Tam Phong Ngura va Kiém Soat Bénh Tat CDC
cua My (CDC - Center for Disease Control and Prevention) [29], va B6 Y Té New
Zealand [97] nhu sau:
e Dbi tugng - khdng hat thudc (never smoker): khi hoan toan khéng hut
thudc hodc 1a c6 hut < 100 diéu thudc 14 trong cudc doi, hién tai khong hit
thudc 14 [29], [97].
e D6i tuong - hat thude (smoker): khi hat thude > 100 diéu thube 14 trong
cude doi, thoi gian hat thudc 14 trén 28 ngay [29], [97].
e D6i tugng - ngung hut thudc (ex-smoker): 1a ddi twong hit thude 14 va
ngung hut thudc it nhat > 28 ngay [97].
Trong cac nghién ciru vé BPTNMT lién quan hat thudc 14, cac tac gia nudc
ngoai thu thap cac dir liéu, sé liéu thudc 14 dwa vao bang tu khai tién sir hit thube 14
cua bénh nhan [92], c4c tac gia nghién ctu chon mau d6i tuwong - ¢6 hut thude 1a
dugc cin ctr trén tién sir hut thudc 14 nhiéu nam, cy thé 13 sd goi - nam (pack -
years) trung binh va théng thuong cic nghién ctiru c6 sd liéu khong doéng nhat véi
nhau, vi dy: (1) nghién ctiru ciia Demedts IK (2006) [39] cho thdy s6 géi - nim
(pack-years) ciia nhém BPTNMT- hit thude 13 42,0 (tir 26 dén 55 goi - nim) va
nhom khoe - hit thude 1a 35,0 (tir 16 dén 43 g6i - nam), (2) nghién ctru cta llumets
Helen (2007) cho thay sb g6i - nim ¢ nhém BPTNMT - hat thube 1a 37 g6i - nam
va nhoém khoe - hut thubc 1a 24 géi - nam, (3) nghién ctu cia Babusyte A
(2007) [17] cho thay sb gbi - nim & nhém BPTNMT - hat thude 1a 33,4 + 5,7 va
nhom khoe — hit thude 12 28,8 + 12,1, va tac gia Babusyte A [17] chon tiéu chuin
vé hit thudc 14 1a cac d6i tuong co it nhat 1a 20 goi - nam; (4) nghién ctru ciia Rekha
Chaudhuri (2012) [115] cho thay s6 g6i - nam & nhém BPTNMT - hit thude 1a 43,0
(tir 39,8 dén 50,5 goi - naim) va nhom khoe — hit thude 1a 31,0 (tir 24,5 dén 38,0
g6i - nam); Nghién ctu cia ching t6i co s6 goi - nim (pack-years) & nhom
BPTNMT - hit thudc 14 50,6 + 16,7 g6i - ndm va nhém khoe — hit thuéc 12 46,57 +
19,62 la tuwong tu vai cac nghién clru nudc ngoai.
Trong nghién ciu cua ching tdi, cic nhom ddi twong - hat thudc di hut

thudc v6i sd goi trung binh 1a 1,26 g6i / ngay (tir 0,5 dén 2 gbi / ngay) va sé nam
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trung binh hat thube 1a 42,5 (tir 35 d&én 66 nam). Két qua ching t6i ghi nhan duoc
|l tat ca dbi twong - hat thude 14 trong nghién ctru nay (gdm nhém BPTNMT - hit
thudc (n= 112) va nhém khée - hit thudc (n = 115)) déu c6 théi quen hut thude it
nhat 13 0,5 g6i / ngay, thoi gian hat thude it nhat 14 35 nam. Nhu vay, tat cac dbi
tugng hat thude 14 trong nghién ctu ndy déu du tiéu chuén 1a ngudi hut thube 14
theo y van [29], [97].

Can ct vao cac dit liéu vé dinh nghia hut thudc 14 cia CDC MyvaBoY Té
Newzealand [29], [97], va cin ¢t vao cac nghién ciru nudc ngoai vé tinh trang hut
thudc 14 theo s goi - nim (pack - years), va théi quen hat thude cia cac ddi tuong
trong nghién ctru; Nghién ctru ndy chon ra ddi twong - hit thude 14 13 cac di twong
huat thude it nhat 1 0,5 g6i / ngay, va thoi gian hit it nhat 1a 35 nim. Cac miu ddi
tuwong hit thude 14 khong du chuan trén déu duoc loai bo.

2.5.2 Tiéu chuan d6i twong mic bénh BPTNMT
Cac doi tuong duogc chan doan mic bénh BPTNMT dua theo tiéu chuan cua
GOLD 2020 la c6 day du cac triéu ching 14m sang va can 1am sang gdm cé:
e Tri¢u chirng khoé tho, ho man tinh, c6 dam
e CO mot hodc nhiéu yéu td nguy co: hat thude 1a, phoi nhiém nghé nghiép, 6
nhiém trong, ngoai nha
e FEVI1/FVC < 0,7 sau thubc gidn phé quan (test phuc hoi phé quan bang
thudc salbutamol dang xit dinh liéu 200mcg X 2 nhét xit (ventoline inhaler)
2.5.3 Tiéu chuan ddi twong BPTNMT- hiit thudc
Cac ddi tuong co ddy du cac triéu chung l1am sang va can lam sang cua
BPTNMT theo tiéu chuan chan doan BPTNMT ciia GOLD 2020 gom co:
e Tri¢u chirng khé tho, ho man tinh, c6 dam
e C6 yéu t6 nguy co: hut thude 14 [29], [97].
e FEV1/FVC < 0,7 sau thubc gidn phé quan (test phuc hdi phé quan bang
thudc salbutamol dang xit dinh liéu 200mcg x 2 nhat xit (ventoline inhaler).
2.5.4 Tiéu chuin d6i twong BPTNMT - khong hut thudc
Cac ddi tuong cO ddy du cac triéu chung l1am sang va can ldm sang cua
BPTNMT theo tiéu chuan chan doan BPTNMT ciia GOLD 2020 gom CO:

e Tri¢u chirng khoé tho, ho man tinh, c6 dam,
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e C6 yéu t6 nguy co: phoi nhiém nghé nghiép, 6 nhiém trong, ngoai nha
e FEVI/FVC < 0,7 sau thubc gidn phé quan (test phuc hdi phé quan bang
thudc salbutamol dang xit dinh liéu 200mcg x 2 nhat xit (ventoline inhaler).
e Khong hat thube 14 [29], [97].
2.5.5 Tiéu chuin dbi twong khée manh - khong hit thudc (nhém chirng)
Céac dbi twong khoe - khong hut thude 14 (nhém ching) duoc chon tir nhiing
ngudi dén kiém tra sirc khoe tong quat va sau khi ho c6 két qua phé dung ki 1a
binh thudng, nhom chimg gdm co:
e FEV1/FVC > 0,7 sau thubc gidn phé quan (test phuc hdi phé quan bang
thudc salbutamol dang xit dinh liéu 200mcg x 2 nhat xit (ventoline inhaler)
e Khong hat thude 14 [29], [97]
2.5.6 Tiéu chuan d6i twong khée manh - hit thudc 14
Céac d6i tugng khong mac bénh BPTNMT, nhung ho hit thudc 14 (ho 1 nhiing
ngudi dén kiém tra strc khoe tong quét).
e FEV1/FVC > 0,7 sau thubc gidn phé quan (test phuc hoi phé quan bang
thudc salbutamol dang xit dinh liéu 200mcg x 2 nhat xit (ventoline inhaler)
e Hut thudc 14 [29], [97].
2.5.7 Tiéu chuan ddi twong BPTNMT- ngung hat thudc 14
Cac ddi tuong co ddy du cac triéu chung l1am sang va can ldm sang cia
BPTNMT theo tiéu chuan chan doan BPTNMT ctia GOLD 2020 gom co:
e Tri¢u chirng khé tho, ho man tinh, c6 dam
e CO0 yéu té nguy co: hit thude 14
e FEV1/FVC < 0,7 sau thubc giin phé quan (test phuc hdi phé quan bang
thudc salbutamol dang xit dinh liéu 200mcg x 2 nhat xit (ventoline inhaler).
e Ngung hut thudc > 1 nim (12 thang, tinh tir lic ngung hat thuéc dén luc 1dy
dam nghién cuu)
Trong nghién ctru ndy, ddi twong - ngung hit thudc dugce chon 1a ddi tuong da
ngung hat 1 nam, ly do 14, cac tac gia nude ngoai thuong chon thoi gian ngung hut
1 d&én 2 ndm, vi du: Nghién ctru cua tac gia Anna Maria (2016) [12] chon d6i twong

ngung hut thude 14 (ex-smoker) 13> 1 nim, Nghién ctru cua tac gia Babusyst (2007)
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[17] chon ddi tugng ngung hit thudc 14 (ex-smoker) 12 > 2 nim. Nghién cru nay
khong chon thoi gian ngung hut thude > 28 ngay, 1i do 13, 28 ngay 13 mébc thoi gian
dé 1am bénh nhan nhé nhdm; Thém vao do, khoi thude 14 14 tac nhan kich hoat dot
cap, tang biéu hién gen MMP-12, té bao viém, chat trung gian gy viém... va thoi
gian qua trinh viém & phdi thuong khong thé xac dinh, va ¢ thé kéo dai vai thang.
2.5.8 Tiéu chuin ddi twong c6 dot cAp niang phai nhap vién (trong nim vira qua)

Céc ddi twong phai nhap vién trong nim vira qua do dot cAp BPTNMT ning
(d6i tuong nay co tién st phai nhap vién 12 thang trude, tinh tir thoi diém 1dy mau
dam nghién ciru), gdm co:

e (Co dot cap ning: gia ting ho, kho thé, khac dam, kho khé, ning nguc.

e Phai nhap vién (mot dot nhap vién phai nam vién it nhat > 7 ngay ( 1 tuan))

2.5.9 Tiéu chuan ddi twong BPTNMT- c6 nhiéu dot cap (trong nam vira qua)

e Céc dbi twong co > 2 dot cap trong nam vira qua.

e Mot dot Cép dugc xac dinh khi c6 gia tang ho, kho tho, khac dam, kho kheé,
nang nguc it nhat 3 ngay va udng thudc toa bac si c6 sir dung khang viém va
khéng sinh.

2.5.10 Tiéu chuan d6i twong BPTNMT - ¢é it dot cap (trong ndm vira qua)

e CO0- 1 dotcap trong nim vira qua.

e Mot dot Cép duoc xac dinh khi c6 gia tang ho, kho thd, khac dam, kho khe,
nang nguc it nhat 3 ngay va udng thudc toa bac si co st dung khang viém va
khang sinh.

2.5.11 Tiéu chuan d6i twong BPTNMT - ¢ it triéu ching:
Tiéu chuan dbi tugng BPTNMT co6 it triéu chuang khi ¢ sé diém tir thang
diém mMRC < 2 v&/ hoic diém CAT < 10

2.5.12 Tiéu chuan d6i twong BPTNMT - ¢6 nhiéu triéu chirng:
Tiéu chuan d6i tugng BPTNMT c6 nhiéu triéu ching khi c6 s diém tir
thang diém mMRC > 2 va/ hodc diém CAT > 10,

2.5.13 Tiéu chuan do6i twong BPTNMT - ¢6 nguy co thap:
Tiéu chuan BPTNMT c6 nguy co thip dugc phan loai theo GOLD 2020:
Khi ¢6 0 - 1 dot cép trong vong 12 thang vira qua, ddi tuong c6 dot cap

nhung khdng phai nhap vién.
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2.5.14 Tiéu chuin d6i twong BPTNMT - ¢ nguy co cao:
Tiéu chuan BPTNMT c6 nguy co cao duoc phan loai theo GOLD 2020:
Khi déi twong c6 > 2 dot cip trong vong 12 thang vira qua, hoic > 1 dot cap
nhung phai nhap vién
2.5.15 Tiéu chuin déi twong - c6 ddu hiéu sém cia tic nghén dwong dan khi
nhé (FEF ,5.750 < 0,6) (cOn goi 1a tdc ngh&n nho sém)
Tiéu chuan d6i twong - cd dau hiéu sém cua tic nghdn duong dan khi nho 1a
dbi twong cO FEF 4575, < 0,6 (Forced Expiratory Flow at 25 - 75%) cac ddi
tuong - c6 dau hiéu sém cua tic nghén duong dan khi nho duoc chon ra tir
nhom khoe (nhém khée - hat thude 14 va khong hit thude)
2.5.16 Tiéu chuin ddi twong — khéng dau hiéu sém cia tic nghén duong dan khi
nhé (FEF ,5.750 > 0,6) (cOn goi l1a khéng tac ngh&n nho sam)
Tiéu chuan dbi tuong - khong dau hiéu sém cua tic nghén duong dan khi
nho 1a dbi tuong c6 FEF ,5.750 > 0.6, cac dbi tuong - khong dau hiéu sém cua
tic nghén duong dan khi nho dugc chon ra tir nhém khoe (nhém khoe - hat
thudc 14 va khéng hit thude).
2.5.17 Tiéu chuan chen vao
Gom 4 nhom dbi twong: (1) nhém BPTNMT - hit thude 14, (2) BPTNMT -
khong hat thude, (3) nhom khoe - hit thudc va (4) nhém khoe - khong hit thude
(nhém chimg). Pugc chuin doan BPTNMT theo tiéu chudn GOLD 2020. Nhém
khoe 1a nhém khong BPTNMT. Béi tugng hit thudc 14 va khdng hat thude duoc
dwa theo y vin Trung Tam Phong Ngira va Kiém Soat Bénh Tat CDC cua My [29]
2.5.18 Tiéu chuan loai trir
> Bénh nhan c6 bénh phdi khac nhu: hen, lao phdi, gin phé quan
> Bénh nhan d3 phau thuat cit phdi, bénh ung thu phoi, ung thu khéc.
> C6 dot cap trong vong 2 thang trudc d6 (do dot cap lam thay doi ti Ié va
thanh phan té bao trong dam) [115].
> Ddi tugng khong khac dam duoc, hodc khong du dam.
2.5.19 Xac dinh céc bién so dc 1ap va bién s6 phu thudc
Céc bién sd doc 1ap va bién sb phu thudc, cach tinh cac bién s6, duoc trinh

bay trong Bang 2.1
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Bang 2.1: Tén bién so va cach tinh cac bién so trong nghién ciru

TEN BIEN SO CACH TINH BIEN SO
Tudi S6 tudi = nam thyuc hién nghién clru — ndm sinh doi tuong
. Céc d6i twong duoc chia lam 3 nhom tudi <60 tudi, 60 - 69
Nhom tudi .. ..
tuol, > 70 tudi
Gidgi tinh Nam, Nit

Déi twong khdng hat

thudc 14

Dbi twong hoan toan khong hat thudc hodc 1a d6i twong hat
<100 diéu trong doi, tinh tai thoi diém phong van [29],[97].

Déi tuong hat thude 1a

Poi twong hat thude > 10 dieu mdi ngay (> 0,5 goi/ ngay)
va thoi gian hat thude it nhat 1a > 35 nam. .

S6 goéi thude - nam

(pack-years)

S6 goi hiit mdi ngay X s6 ndm dbi tuong da hut

S6 nam
bénh nhan da

hut thudc

Tinh tir nim ddi tugng bat dau hat thude dén thoi diém

phong van (hodc nim ngung hut)

Nhom BPTNMT

Poi tuong co du tidu chuan BPTNMT theo GOLD 2020: ¢6
(1) FEV1/FVC < 0,7 sau sir dung thudc gian phé quan, (2)
c6 triéu chirng 1am sang va (3) ¢6 yéu té nguy co.

Nhém BPTNM
- khong hit thude

Doi tugng co du tiéu chuan BPTNMT theo GOLD 2020: ¢4
FEV1/FVC < 0,7 sau thudc gidn phé quan, co triéu ching
1am sang va khéng hat thude [29], [79].

Nhém BPTNMT
- ht thude

D6i twong c6 du tidu chuan BPTNMT theo GOLD 2020: ¢6
FEV1/ FVC < 0,7 sau thudc gian phé quan, c6 triéu ching
lam sang va hat thude > 10 diéu mdi ngay (> 0,5 goi/ ngay)
va thoi gian hat thudc it nhat 1a > 35 nam.

Nhom BPTNMT

- ngung hut thude

Doi tugng co du tiéu chuan BPTNMT theo GOLD 2020: ¢6
FEV1/FVC < 0,7 sau thudc gidin phé quan, cé triéu chimg
lam sang va ngung hat thue > 1 nam (12 thang, tinh tir luc

ngung hut dén I0c ldy dam nghién ctu )

Nhom khoe - khong hat

thudc (nhém ching )

Doi tuong c6 FEV1/ FVC >0, 7 sau thude gian phé quan,
khdng huat thude 14 [29], [79]

Nhém khoe - hut thude

Déi tuong c6 FEV1I/FVC > 0, 7 sau thudc gidn phé quan, va
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hat thude > 10 diéu méi ngay (> 0,5 goi/ ngay) va thai gian
hat thubce it nhat 1a > 35 nam.

Nhom
giai doan tac nghén:
GOLD I, GOLD Il

GOLD IlII, GOLD IV

Giai doan I: nhe, FEV1 > 80% du doan

Giai doan II: vira, 50% < FEV1 < 80% du doan
Giai doan III: nang, 30% < FEV1< 50% du doan
Giai doan IV: rat ning, FEV1< 30% du doan

Nhém khoe - ¢6 dau

hi¢u s6m cua tac nghén

Céc d6i twong trong nhom khoe - hat thude, nhung ho ¢6
FEF5.750. dur doan < 60% (can cir theo phé dung ki)

duong dan khi nho
Déi twong BPTNMT B ,

N . Doi tuong cé tor > 2 dot cap trd 1€n (trong nam vira qua)
- €O nhi€u dot cap
Poi tuong BPTNMT Poi tuong co so diém tir thang diem mMRC < 2 va/ hoic
- €0 it triéu chimg diém CAT < 10.
Poi tuong BPTNMT Doi tugng co s6 diém tir thang diém mMRC > 2 va/ hodc

- ¢6 nhiéu triéu ching

diém CAT > 10.

Déi tuong BPTNMT
- €6 nguy co thap

Khi c6 0 - 1 dot cap trong vong 12 thang qua, dot cap khong
nhap vién. (tiéu chuan BPTNMT- nguy co thp theo phan
loai GOLD 2020)

Doi tugng BPTNMT

-0 nguy co cao

Khi c6 > 2 dot cap trong vong 12 thang qua, hoic 1 dot cap
phai nhap vién (tiéu chuan BPTNMT- nguy co cao theo
phan loai GOLD 2020)

Doi tuong co dot cap
nang phai nhap vién

(trong nam vtra qua)

Poi twong c6 dot cap niang phai nhap vién trong vong 12
thang trude (ndm vira qua), mot dot cAp nam vién it nhat > 7
ngay (1 tuan)

S6 chu ki ngudng - CT
cua gen MMP-12

Két qua so chu ki ngudng gen MMP-12 trong mau dam
duogc ghi nhan tir may Realtime RT-PCR.

S6 chu ki ngudng - CT
cta gen B-Actin

Két qua chu ki ngudng gen B -Actin trong mau dam dugc
ghi nhan tir may Realtime RT- PCR

Céc thong s6 ho hap:
FEV1(L), FEVL/FVC,
FEVl%, FEF 25-75% dll' doan

Két qua cac gia tri thong sé ho hip duoc ghi nhan tir may do

phé dung ki.
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2.6. Phwong phap va cong cu do lwdng, thu thap sé liéu

2.6.1 Phwong phap nghién ciru

C6 nhiéu loai bénh pham cd thé duoc st dung trong nghién ctu biéu hién
gen MMP-12 ¢ BPTNMT, vi du: dam kich thich, dich riza phé quan, huyét thanh,
nhu mé phéi, nudi ciy té bao cuaa nhu md phéi...

C6 3 phuong phéap thuong duoc st dung dé do biéu hién gen MMP-12 va
proteinase MMP-12 & BPTNMT. M&i phuong phap déu c6 nhimng wu diém va
khuyét diém: (1) phuong phap do hoat tinh gen MMP-12 (1a ki thuit do muc do
hoat dong gen MMP-12 trén bé mit t& bao dai thuc bao, ki thuat ndy chua thiy thuc
hién & Viét Nam), (2) phuong phép ELISA dé dinh luong proteinase MMP-12 (1a ki
thuat sinh hoa - mién dich, két hop khang nguyén - khang thé, ki thuat nay khong
dat tién, nhung co thé sai s6t néu co6 khang nguyén la trong mau thir), (3) phuong
phép Realtime RT- PCR (ki thuét sinh hoc phan tir, sao chép RNA, nhan d6i DNA,
khuéch dai cac phan tir, do d6 chi cAn mau md nho, ki thuat nay chinh xéc cao,
nhung dat tién).

Trong nghién ctru ndy vé biéu hién gen MMP-12 trong té bao dam, mau mo
dam dugc chon, ly do 13, viéc 1ay mau dam kich thich 14 ki thuat khong xam lan, va
chon phuong phap Realtime RT - PCR; li do I, ki thuat sinh hoc phan tir c6 d6
nhay va dic hiéu rat cao, phan ng ndy cin mau mé rat nho (do gen duoc sao chép
nguoc tr RNA trong dam, khuéch dai, nhan doi DNA) va do ki thuat sinh hoc phan
tir Realtime RT - PCR thuc hién tai phong Y Sinh Hoc Phan Tu BPHYD.

2.6.2 Cong cu do lwong trong nghién ciru

Céc cong cu do luong chinh trong nghién ctu:

e May do phé dung ki (KoKo Nspire Health USA), may phun khi dung siéu am
(Polygreen Kn-9210 Germany, 2-5 um), cac thiét bi nay dugc trang bi sin tai
Phong Kham H6 Hap Bénh vién Nguyén Trii va BV DPHYD TPHCM.

e May luan nhiét trong Realtime RT- PCR, may ly tdm téc d6 cao, may o dong,
kinh hién vi nhan dién té bao trong dam (dai thuc bao, da nhan trung tinh....),
may lic loc dam, céc tu, cac thiét bi nay duoc trang bi san tai Phong Y Sinh Hoc
Phan Tde BPHYD TPHCM

e Bo Kit the dam dé tim biéu hién gen MMP-12 duoc st dung la bo Kit
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PrimeScript™ 1ststrand cDNA (Takara, Nhat Ban).
2.6.3 Thu thap sé liéu

Thu thap sé liéu, dit liéu duoc thuc hién vao budi sang tai Phong Khéam
Tham Do Chirc Nang H6 Hap va Phong Po Phé Dung Ki cia Bénh Vién Nguyén
Trai va Bénh vién Dai Hoc Y Duoc.

Céc ddi tuong Ky gidy dong y tham gia nghién ciu duoc khai thac théng tin
nhan tric hoc, triéu ching bénh, tién sir bénh, tinh trang hat thude 14, sé nam hut
thudc 14, sé dot cap trong nam vira qua, tinh trang dot cip BPTNMT ning phai nhap
vién, sb dot nhap vién trong nim vira qua, mic d6 kho thg theo bang cau hoi
MMRC, Test danh gia tinh trang bénh BPTNMT anh hudng dén sinh hoat doi séng
cua bénh nhan theo sb diém trong bang cau hoi CAT.

Thu thap sé liéu mtc d6 biéu hién gen MMP-12 trong mau dam duoc thyuc
hién trén phan ng Realtime RT - PCR, duoc thuc hién tai Phong Y Sinh Hoc Phén
T cia PHYD TP HCM vao mdi ngay.

2. 7. Quy trinh nghién cau
2.7.1 Khai thac théng tin bénh nhan

Nhom nghién ctu khai thac théng tin caa bénh nhan tai Phong cho do phé
dung ki tai phong nay bénh nhan di co sin gidy chi dinh do phé dung ki tir cac bac
s ciia nhiéu phong kham khac dua dén (nhdm nghién cau khong tham gia vao chi
dinh do phé dung ki).

Truéc tién, nhdm nghién ctu xin dé nghi cac ddi tuong dong thuan tham gia
nghién ciru va sau do6 14y thdng tin nhan tric hoc, tién sir bénh, dot cip va cac biéu
hién 1am sang (giai doan nay co nhiéu truong hop tir chdi tham gia nghién cau).
2.7.2 Po phé dung ki

Tat ca dbi tuong trong nghién ciru déu duoc do phé dung ki (va duoc bac si
doc két qua phé dung ki ngay) tai phong do chitc nang hé hap, may do KoKo Nspire
Health USA (BV Nguyén Trii va BV PHYD déu sir dung loai may KoKo), in ra 2
ban ghi két qua phé dung ky (ddi tuong gitr 1 ban va nhém nghién ctu gitt 1 ban).
2.7.3 Thu thap mau dam dwoc khac ra

Céc dbi tuong tham gia nghién ciru dugc phun khi dung véi 5ml dung dich

mudi ding truong NaCl 9%, khoang thoi gian 5-7 phit véi may phun khi dung
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siéu am (Polygreen Kn-9210 Germany, 2-5 pm), tiép theo do, cac déi tuong khac
dam ra > 5ml vao lo v6 trung.

Mau dam dugc cac ddi tuong khac ra vao budi sang, sau khi do phé dung ki
va phun mi véi nuéc mudi sinh 1i, dam duoc chira trong lo sach, day nap kin va git
& nhiét d6 phong khoang 25-27°C. Trudc khi khac dam vao lo cac dbi twong dugc
yéu cau xi mili va suc miéng nhe bang nuéc thudng ( theo quy trinh nghién ctu, 1dy
dam kich thich cta cac gia nude ngoai) [23], [106].

2.7.4 Xét nghiém miu dam bang phan &ng Realtime RT- PCR

bam bénh nhan khac ra duoc gitt & nhiét d6 phong khoang 25-27° C, sau do6
duoc nhom nghién ctu dem dén Trung TAm Y Sinh Hoc Phan Tu cua DPHYD TP
HCM thuc hién phan tng Realtime RT - PCR ¢ budi sang cling ngay.

Mau bénh pham dam dwogc liy da > 5ml d¢am Kich thich. (phan @ng Realtime
RT- PCR la khuéch dai gen DNA tr mRNA,; Vi vay, luong dam can c6 thé it hon
5ml). Két qua phan tng Realtime RT- PCR vé mirc d6 biéu hién gen MMP-12 trong
dam dugc thu thap vao EXCEL.
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2.7.5 So' lwgc quy trinh nghién ciu biéu hién gen MMP-12
Tat ca cac dbi twong tham gia nghién ciru va cac mau dam khac ra duoc thuc

hién cac budc thi tu theo cac so do dudi day:

TAI PHONG CHO PO PHE DUNG Ki (THUOC PHONG KHAM HO HAP)
Déi twong tham gia nghién ciu duoc khai thac thdng tin nhan trac hoc, tién su bénh, thang
diém mMRC,CAT, dot cap BPTNMT, tinh trang hit thuoc 1a

!

THUC HIEN PO PHE DUNG Ki
K¥ thuat vién thuc hién do, test dan phé quan bang salbutamol dang xit 2 nhat (100mcg/ nhat)
Béc si chuyén khoa hd hép doc két qua.
Sau khi phan loai ddi twong theo két qua phé dung ki, nhém nghién ciru xin dé nghi lay dam

— T~

Loai bo cac ddi twong khong PHUN KHI DUNG MUOI NACL 0,9% 5ml
thyue hién dwoc phé dung ki Do cac ki thuét vién tai phong kham hé hap thuc
hién, thoi gian phun 7 phut

|

POI TUONG KHAC PAM
Luong dam khac ra toi thiéu > 5Sml vao lo
vo trung va Pam dugc luu trit tai phong va sau do6

guri di xét nghiém Realtime RT- PCR tai Tai
Trung Tam Y Sinh Hoc Phan Tu DPHYD trong
cung buodi sang.

Loai bo cac ddi twong khong l
khac dugc dam, khong du dam

THUC HIEN REALTIME-RT —PCR
Tai Trung TAm Y Sinh Hoc Phan Tu PHYD,
Thuc hién cac budc Realtime RT- PCR

|

NHAN KET QUA REALTIME RT-PCR CAC MAU PAM
Ghi chép s6 chu ki ngudng gen MMP-12 va gen chirng ndi Beta-Actin,
luu trir vao Excel

DINH LUQONG GEN TUONG POI/ REALTIME RT PCR/ PHAN TiCH DU LIEU BANG SPSS 20
Ghi chép dit liéu tir Excel vao SPSS 20.
Thuyc hién phuong phéap dinh lwong twong ddi biéu hién gen MMP-12

So d6 2.1: So' @b quy trinh nghién ciru
mikc dd biéu hién gen MMP-12 trong BPTNMT
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2.7.6 Thuc hién phan wng Realtime RT- PCR .

Thuc hién gdm 4 budc: (1) tach chiét té bao tir mau dam, (2) tach chiét
mRNA tir cac té bao, (3) tong hop cDNA tir mRNA mau, (4) thuc hién phan ang
Realtime RT- PCR va ghi nhin sé chu ki ngudng bang may luan nhiét - bit mau
huynh quang [11]

MAU PAM THU NHAN BPUOC

trong 10 phat ¢ nhiét ¢ phong

L <— Huyén phd véi 10ml dung dich DTT 0,5% sau do @

DUNG DICH BPONG NHAT

u «— Loc qua mang loc (Corning, M¥), kich thuac 16 40um

DUNG DICH LOC

<«— Cho vao falcon 15ml (Axygen scientific, M¥), ly tdm
3500 vong/pht, 7 phat. Hat bo dich ndi sau ly tam va
ri@a mau bang PBS (Sigma, M¥) hai lan

PHAN LANG LAN 1

Hoa tan véi 1ml dd PBS: Chuyén Vao tupe 1,5ml, ly tdm
10.000 vong/phut, 30 gidy, hut bo dich noi.

PHAN LANG LAN 2

<— Hoa tan vé6i 125ul PBS, sao cho dat nong do 107 té
bao/ul. Tron déu mau véi 375l Trizol (Life
technologies, M¥) bang xylanh véi dau kim 20G. Tri
mau & -80° C

PHAN LANG LAN 2,
DUGQC HOA TAN VOI 125uL PBS PAT
NONG PO 10" TE BAO/uL

So' d0 2.2: Tach chiét té bao tir mau dam (bwéc 1).

(Sau budc 1, & méi mau thir ndng d6 té bao nhu nhau 107 té bao/pL)
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MAU TRU TE BAO
Trong Trizol (Life Technologies, M¥), & - 80°C

<«—— Ri dong va bd sung 100ul chloroform (Merk, Buc), lic u &

nhiét d6 phong 10 phat, sau d6 ly tdam 15 phat

DUNG DICH MAU
(Phan tach thanh ba 16p)

Chuyén 300 pl 16p dich phia trén vao tube 1,5ml. B4 sung
300ul isopropanol (Merk, Dtrc)
<«—— Lic u ¢ nhiét 46 phong 5 phut, sau d6 u lanh 4°C 5 phut

DUNG DICH MAU SAU KHI U

Ly tam lanh ¢ 4°C 25 phat 13000rpm, hit bé dich noi sau ly
tam. B6 sung 800u1 Ethanol (Merk, Btic) 70%

<— (U mau lanh (4°C) 10 phut, sau d6 ly tam lanh & 4°C 25 ph0t
13000rpm.

<«—— HUt bo dich ndi sau ly tam, phoi kho tube c6 chira miu &
56°C dén khd hoan toan.
Cho 10u] nudc cét 2 1an khir ion da xtr Iy DEPC vao hoa tan
mau trong tube

DUNG DICH MAU HOA TAN

\/

<«—— Lay 1pl miu dem do OD bing may Nanodrop 2000 (Thermo
Fisher Scientific, My) dé xac dinh nong do RNA thu duoc
sau tach chiét.

<«—— Mau duge do ¢ budc séng 260nm, kiém tra do tinh sach
RNA theo ty 1€ OD260nm/ OD280nm, ty I¢ nay trong
khoang 1,8 - 2,0 1a mau dat chét luong tét.

MAU RNA THU BUGQC SAU TACH CHIET
c6 ndéng d6 xac dinh ( theo may Nanodrop 2000)

So d6 2.3: Tach chiét RNA tir té bao (budc 2).
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DUNG DICH RNA MAU
Pha loing RNA miu
dé dat ndng d6 275ng/pl _
DUNG DICH RNA

dat ndng d6 275 ng/pL

St dung 2pl cho tong hop cDNA

Phan tng tong hop cDNA
_—

PHA HON HOP A
Vao tube 0,2ml gdm co: 0,5ul Random 6 mers

bang bo kit PrimeScript

(50uM), 0,5l NTP Mixture (10mM), 2ul RNA mau
(550ng), 2.5 nudc khir RNAse

Str dung Sul hon hop A > H

/ PHA HON HOP B \

Trong tube 0.2ml di duoc ky hiéu, gdm c6: 5ul hdn
hop A, 2ul 5X PrimeScript Buffer, 0,3ul RNAse
inhibitor (40U/ul), 0,5u1 PrimeScript Rtase (200

U/ul), 2,2 nude khir RNAse

\ /

|

cDNA
(cDNA duoc bao quan & - 20°C)

{

PHAN UNG REALTIME RT- PCR

So do 2.4: Tong hop cDNA tir RNA méu (buérc 3).
Sau budc 3, tat ca mau thir déu c6 cing mot thé tich 2 pl va nong dd RNA nhu nhau 1a
275ng/ul
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RNA mdi
e CITTTTITTITTTTTTTT
§NA
= rimer 2
( é l : N L L]
- ===
[
— ¢DNA
Tach chiét RNA Sao chép nguoc : :
bne - Khuéch dai DNA
. Amplified DNA
Khuéch dai PCR
Result analysis
Phén tich két qua
“Nguon: Creative Biogene, 20137 [147]

So @6 2.5: Phan ug Realtime RT- PCR (buéc 4)

So d6 2.5: tom tit phan tng Realtime RT- PCR cho thiy theo thu tu 1a: tch
chiét RNA tir miu mo nghién ciru, st dung primer RNA (con goi 1a moi RNA ¢6
trong bo Kit) dé sao chép nguoc tir cac RNA thanh cac cDNA, tiép theo cac cDNA
dugc sao chép nhan doi, khuéch dai tao ra nhiéu phan tit DNA (mdi phan tir DNA
déu dugc gan tin hidu phat mau), sau khi cac phan tir DNA dugc khuéch dai, nhan
do6i tao du lugng va tin hi€u phat mau du manh s€ ra phat mau huynh quang va duoc
ghi nhén tin hiéu bat mau trén may Realtime RT PCR, luc d6 may cho biét gen dang
nghién ciru c¢6 hién dién trén mau thir va sé chu ki ngudng duoc ghi nhan trén may,
sau hét 1a phan tich két qua chu ki ngudng cac gen va thong ké [11].

Tién hanh khdo sat muc d6 biéu hién cia gen MMP-12 bang ky thuat
Realtime RT-PCR, cdp mdi (primer RNA) dé khuéch dai gen MMP-12 13 MMP-12-
F (5°- AGGAATCGGGCCTAAAATTG-3’) va MMP12-R (5’-TGCTTTTCAGTGTTTTGGTGA-
3"). Gen chimg noi 1a doan gen B-Actin duoc khuéch dai bang mdi B-actin-F (5°-
CAGAGCCTCGCCTTTGCCG-3’) va p-Actin-R (5’-TTGCACATGCCGGAGCCGTT-3").
Sau khi mRNA dugc tach chiét tir té bao ciia mau dam, tong hop cDNA dugc tién
hanh bang bo kit PrimeScript™ 1ststrand cDNA (Takara, Nhat Ban). [11]

M&i mot miu dam duoc thuc hién trén phan tng Realtime RT- PCR can phai
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1ap lai ba 1an voi gen MMP-12 va 3 lan trén gen ching ndi B-Actin trén mot mau
cDNA voi bo Kit SYBR Premix Taq Il (Takara, Nhat Ban) theo huéng dan cua nha
san xuat, so dung hé théng may Master Cycler RealPlex (Eppendorf, Dic) [11].
Phuong phép dinh lugng twong dbi biéu hién gen cua tic gia Schmittgen va Livak
[89], [118].

2.8 Phuwong phap phan tich dir liéu

v' Thu thap dir liéu bang phdm mém Excel. Xir Iy dir liéu bang phin mém
thong ké SPSS 20.

v’ Céc sd liéu dugce trinh bay b'fmg tri sb trung binh, do 1éch chuén, cac gia tri
trung binh dugc, so sanh 2 nhom bang phép kiém T- Test, so sanh > 2 nhém
bang phép kiém oneway ANOVA va Test hau kiém Posthoc, Test tuwong
quan Pearson, su khac biét c6 y nghia thong ké khi p < 0,05.

v' Phan tich mtc d6 biéu hién gen trén phan tng Realtime RT- PCR bang
phuong thirc dinh luong twong d6i cua tac gia Thomas D Schmittgen va
Kenneth Livaka [89], [118].

v' Trong phan ng Realtime RT- PCR dinh lugng tuong dbi, mic do biéu hién
gen MMP-12 dugc phan anh thong qua s6 chu ki ngudng chuan hoa (ACT)
[89], [118].

2.9 Pao dirc trong nghién ctru

Dé cuong nghién ctru da duoc Hoi Pong Pao Pic trong Nghién Ctiru Y Sinh
Hoc cua PBai Hoc Y Duoc TPHCM chép thuan, cho phép nghién ctru, dam bao tinh
khoa hoc va tinh kha thi caa dé tai nghién ctru.

Tat ca dbi tugng tham gia nghién ctru déu ty nguyén dong v, tat ca ddi tuong
tham gia khong phai tra tién cho viéc lay mau dam, khdng phai tra tién cho xét
nghiém Realtime RT- PCR, ciing nhu khong phai tra bat ki khoan tién nao lién quan
trong cOng viéc nghién ctru.

Tién trinh nghién ctru khong anh hudong dén két qua diéu tri cho bénh nhan,
tat ca thong tin cia bénh nhan dugc giit bi mat va chi phuc vu cho nghién ctru, két

qua nghién ctru khong str dung muc dich khac.
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CHUONG III. KET QUA NGHIEN CUU

Nghién cau tim kiém méi lién quan giita khoi thubc 14 dan dén kich hoat gia
tang biéu hién gen MMP-12 din dén BPTNMT, va khao sat mdi lién quan biéu hién
gen MMP-12 véi biéu hién 1am saing BPTNMT dugc thuc hién trén 4 nhdm nghién
ctru: (1) nhém BPTNMT - hat thude, (2) nhém BPTNMT - khéng hat thube, (3)
nhém khoe - hat thude, (4) nhdém khoe - khong hat thudce.

Nghién ctru duoc thyc hién trén 351 d6i tuong, gom c6: (1) nhém BPTNMT-
hut thude 14 c6 n = 112 ddi twong, (2) nhém BPTNMT - khong hut thude 14 ¢6 n =
61 dbi twong; (3) nhém khoe - hut thude 14 c6 n = 115 ddi tuong, (4) nhém khoe -
khong hut thude 14 (nhém chimg) c6 n = 63 dbi twong, dugc thuce hién bang phan
ng Realtime RT - PCR va thiét ké theo phwong phap dinh luong twong dbi, st
dung gen chimg noi 12 p — actin v6i ky thuat SYBR green dé xé4c dinh mirc do biéu
hién gen MMP-12 trong dam kich thich, c6 két qua nghién ctru nhu sau:

3.1 PAC PIEM DICH TE, LAM SANG VA PAC PIEM BIEU HIEN GEN

MMP-12 O CAC NHOM NGHIEN CUU

3.1.1 Tudi:
Doi tugng c6 tudi thap nhat 1a 55 tudi, cao nhat 1a 93 tudi.
Tu6i trung binh nhém BPTNMT- chung 1 65,1 + 8,6.
Tudi trung binh cua tat ca cac nhom doi tuong la 65,2 £ 8,5.

Bang 3.1: Tudi trung binh cac nhém ddi twong

CAC NHOM NGHIEN CcUU Tuot p
TRUNG BINH
Nhom BPTNMT- chung (n=173) 65 148 6
(nhém BPTNMT- hut thuéc va BPTNMT- khong hit) e 0117
Nhém khée - chung (n=178 ’
bmkhoe-chung (h=17) 66,5481
(nhém khoe - hat thuoc va nhom khoe - khdng hit thudce)
TONG CAC NHOM (n=351) 65,2+8,8
Nhém BPTNMT- hat thude (n=112) 64,2484
- 0,061
Nhém BPTNMT- khong hit thude (n=61) 66,8+8,8
Nhém khée - hit thude (n=115) 65,7+8,6
- 0,526
Nhom khde - khong hit thuoc (n=63) (nhom chirng) 64,9+7,7

Béng 3.1 cho thay tudi trung binh nhém BPTNMT - chung so v6i nhom khoe
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chung lan luot 1a 65,1 + 8,6 va 66,5+ 8,1, khOng c6 y nghia théng k&, p = 0,117.
Nhoém BPTNM - hut thudc so véi nhém BPTNMT - khéng hat thude 1an luot 1a
64,2 + 8,4 va 66,8 + 8,8; khong co y nghia théng ké, p = 0,061. Nhém khoe - hat
thudc so voi nhom khoe - khong hit thude, khong co ¥ nghia théng ké, p = 0,526
3.1.2 Gidi tinh

Téng s6 dbi twgng tham gia nghién ciu 14 351 d6i tuong, trong d6: nam gidi
6 312 ddi twong (chiém ti 18 88,9%), nit gidi c6 39 dbi twong (chiém ti 16 11,1%).
Bang 3.2: Phan b giéi tinh trong nhém BPTNMT va nhém khoe

) ) A ' GIOI TINH
CAC NHOM NGHIEN CUU NarT Nit Téng s6
n(%) n(%) n(%)
Nhom BPTNMT - chung ( nhdm BPTNMT- hit 153 20 173
thudc va BPTNMT- khong hdt thubc) (n=173) (88,4%) | (11,6%) | 100%
Nhom BPTNMT - hiit thudc (n=112) 106 6 112
Nhom BPTNMT- khong hut thude (n=61) 47 14 61
Nhom khée - chung (nhém khoe - hit thudc va 159 19 178
nhom khoe - khong hit thudc) (n=178) (89,3%) | (10,7%) | (100%)
Nhém khée - hut thude (n=115) 102 13 115
Nhém khée - khong hit thudc (n=63) 57 6 63

Bang 3.2 cho thdy nhdém BPTNMT - chung c6 173 d6i tugng, trong dé: nam
gidi co 153 d6i tuong, chiém ti 16 88,4%:; nit gidi chi c6 20 d6i tuwong, chiém ti 18
11,6%. Ti 1& ddi tuong mac bénh BPTNMT & nam nhiéu hon nit 7,6 1an (153/20).
3.1.3 S6 dbi twong & cac giai doan tic nghén GOLD
Bang 3.3: S6 ddi twong & cAc giai doan tic nghén GOLD

NHOM BPTNMT (n=173)

GIAI POAN BPTNMT- BPTNMT- Tong cong
TAC NGHEN hiit thude (n=112) | khéng hiit thude (n=61) (%)

Nhém GOLD | 28 (25%) 14 (22,9%) 42 (24,3%)
Nhém GOLD I 30 (26,8%) 17 (27,9%) 47 (27,2%)
Nhém GOLD 111 32 (28,6%) 16 (26,2%) 48 (27,7%)
Nhém GOLD IV 22 (19,6%) 14 (22,9%) 36 (20,8%)
TONG CONG 112 (100%) 61 (100%) 173 (100%)

Bang 3.3: cho thiy tong sé dbi twong ¢ 4 nhom: GOLD I, GOLD II, GOLD
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11l va GOLD IV lan luot 13 42 (24,3%), 47 (27,2%), 48 (27,7%), va 36 (20,8%).
3.1.4 S6 goi thude - nim (pack - years) & cac nhém nghién ciru

Bang 3.4: S6 géi thudc - nim (pack - years) & cac nhém nghién ciru

NHOM NGHIEN cUU 50 g0l thuoc - nam D
(pack - years)
Nhém BPTNMT - hit thudc (n=112) 50,65 +16,75
. p = 0,093
Nhom khée - hut thuoc (n=115) 46,57 +19,62
Nhém GOLD | (n=42) 28,62 +15,08
: . p*=0,032.
Nhom Nhom GOLD Il (n=47) 45,11+22,15
GIAI POAN — 0931 i
TAC NGHEN | Nhdm GOLD 111 (n=48) 48,30+18,10 r=2 ; 08’;
p**: ’
Nhém GOLD IV (n=36) 56,13+15,33
) Nhom < 60 tudi (n=56) 42,55+16,80
Nhém
TUOI TAC | Nhom 60-69 tudi (n=66) 46,38+20,90 p***= 0,773
Nhém > 70 tudi (n=51) 49,98+15,99

p = 50 sanh nhém BPTNMT - hiit thude so v6i nhom khoe - hit thube, phép kiém T- Test.
p* = s0 sénh GOLDI, II, III, IV phép kiém ANOVA; tuong quan Pearson r = 0,231 va p** = 0,006.
p*** = 50 sanh cac nhom tudi, phép kiém ANOVA

Bang 3.4 cho thiy sb goi thude - nam (pack - years) & nhdm BPTNMT - hut
thude so véi nhdm khoe - hit thude 1an lugt 1a 50,65 + 16,75 va 46,57 19,62, su
khac biét khéng co ¥ nghia thong ké, p = 0,093.

S6 g6i thudc - nam (pack - years) & 4 giai doan GOLD L II, IIL, IV 1an luot 1a
28,62 + 15,08; 45,11 + 22,15; 48,30 + 18,10; 56,13 + 15,33, c6 y nghia théng k¢, p
= 0,032. Phép kiém tuwong quan Pearson ¢ 4 giai doan tic nghén GOLD I, II, II, IV
v6i s goi thude - nim c6 twong quan thuan mie do nhe, r = 0,231, p** = 0,006.

S6 goi thude - nim (pack - years) & 3 nhom tudi lan luot 13 42,55 + 16,80,
46,38 £ 20,90 va 49,98 £ 15,99, su khac biét khong ¢ y nghia théng ké, p=0,773.
3.1.5 Gia tri trung binh cac thong s6 ho hip & cic nhém nghién ciru

Két qua trén phé dung ki duoc ghi nhan gdm c6 cac thong sé hd hip: SCV,
FVC, FEVI(L), FEV1/FVC, FEV1% du doan, FEV6, FEF 575, Vd PEFR (L/S)
(trong nghién ciru nay, khéng do DLCO, do Phong Thim Do Chirc Nang Ho Hap
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khong c6 may do nay). Trong do, cac gia tri cia 4 thong s6 FEVI(L), FEVI/FVC,

FEV1% - dy doan va FEF 25-75% - du doan 13 quan trong nhét & nghién ciru nay.

Bang 3.5: Gia tri trung binh cac thong s6 hé hip & cac nhém doi twong

CAC NHOM NGHIEN CU'U (n=351)

CAC Nhom Nhom Nhém khée- | Nhom kho
THONG | BPTNMT- BPTNMT- o foes | RITT Khoe
- i P . ) P hut thuoc khénghut p* p
SO hiit thuoc khong hiit thuoc (n=115) thube (n=63)
A - = uoc (N=
HO HAP (n=112) (n=61)
Trude | Sau Trudc Sau Truée | Sau | Trudoc | Sau
Test gidn phé quan salbutamol 400mcg
FEV1/ 0,45 0,49 0,51 0,54 0,71 | 0,72 0,87 0,92
0,0001 | 0,001
FVC +0,07 | £0,08 | %0,07 +0,07 | £0,12 | +0,10 | £0,10 | =0,12
0,98 1,02 1,21 1,20 181 | 1,88 2,20 2,32
FEV1(L) 0,0002 | 0,001
+0,29 | £0,27 | %0,36 +0,34 | £0,68 | +0,65 | £0,61 | =0,69
FEV1% 0,44 0,45 0,57 0,62 0,83 | 0,88 0,96 0,99
0,0001 | 0,001
dw doan | 0,19 | +0,17 | %0,21 +0,20 | 0,22 | £0,23 | £0,22 | =0,19
FEF 5575, | 0,20 0,22 0,30 0,32 0,46 | 0,49 0,85 0,94
0,0001 | 0,001
dw doan | 0,12 | +0,09 | %0,08 +0,09 | £0,10 | +0,12 | £0,31 | +0,35

p = 50 sénh 4 nhém: nhém BPTNMT - hat thudc, nhém BPTTNMT- khong hdt thue, nhom khoe - hit
thubc va nhom khoe- khong hut thude, sau test gidn phé quan, phép kiém ANOVA

p* = 50 sanh 2 nhém: nhém BPTNMT - hut thudc, nhém BPTTNMT- khong hiit thude, sau test gian phé
quén, phép kiém T-Test

Bang 3.5 cho thay gia tri trung binh cac thong sé ho hip cua 4 nhom dbi
tugng: (1) nhém BPTNMT - hat thudc, (2) nhém BPTNMT - khong hut thuée, (3)
nhom khoe - hut thude, (4) nhom khoe - khdng hit thuée (nhém chimg) cé sy khac

biét, c6 ¥ nghia théng ké, p = 0,001.
Diéu dang chi y, & nhom khoe - hat thude 14 c6 FEV,/ FVC = 0,72 +0,10;

gia tri nay rat gan tri s ngudng ctia ngudi mic bénh BPTNMT (FEV1/ FVC < 0,7).

Tuong tu, & nhom khée - hut thude co6 FEF 25-75% - du doan = 0,49 + 0,12

(déi tuong dugc dinh nghia c6 dAu hiéu sém cua tic nghén dudng dan khi nho khi

c6 FEF 25-75% - dy doan < 0,6). Gi4 tri nay cho thay nhiing dbi tugng nhém khoe -

hut thude (dai dang) da c6 ddu hiéu sém cia tic nghén duong dan khi nho & phdi.
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3.1.6 Ti 1é ddi tweng - ¢6 diu hifu sém cia tic nghén dwdong din khi nhé &
nhom khée - hit thudc va nhdm khée - khong hit thude

Déi tuong - ¢6 diu hiéu sém cia tic nghén duong din khi nho trong phéi 1a
nhimg ngudi khdng mac bénh BPTNMT, nhung trong két qua do phé dung ki, ho c6
FEF 25-75% - du doan < 0,6 (con goi 1a ddi trong c6 tic nghén nho sém)

Khao sat tim kiém cac ddi tuong - 6 ddu hiéu sém cia tic nghén duong din
khi nho tir 2 nhém: (1) nhém khoe - hat thude (n = 115) va (2) nhdm khoe - khong
hit thude (nhém chimg) (n = 63)

Bang 3.6: Ti I¢ ddi twong - c6 ddu hiéu s6m ciia tic nghén dwong din khi nhé &

nhom khée - hit thudc va nhém khée - khong hiit thuéc (nhém chirng)

I —_——— C’é df'u} hie;zu .Pfhél?g Cévdz‘iu; T(i)NG
(n=178) son: cua tac | hiéu s?’m cua tac CONG
nghén, n (%) nghén, n (%) n (%)
Nhom khée - hit thube 75 40 115
(n=115) (65,2%) (34,8%) (100%)
Nhom khée - khong hit thude 6 57 63
(nhém chirng) (n=63) (9,5%) (90,5%) (100%)
Tong cong (n) 81 97 178

Béng 3.6 cho thidy nhém khoe - hiit thude ¢ 75 ddi tugng - ¢6 dau hiéu sém
clia tic nghén dudng dan khi nho, chiém ti 1& 65,2 % (75 / 115).

Nhom khoe - khong hat thude (nhom ching) c6 6 dbi tuong - c6 ddu hiéu
som cua tic nghén duong din khi nho, chiém ti 1& 9,5% (6 / 63).
3.1.7 Ti 1¢ d6i twong theo phian nhém A, B, C, D & nhém BPTNMT- chung

Trong nghién ctru nay, bénh nhan BPTNMT- chung (n=173) dugc chia thanh
4 nhom A, B, C, D (phén chia theo td churc GOLD) dua vao: mtrc do triéu chung,
thang diém mMRC va / hoac CAT sé dot cap, sé 1an nhap vién trong nim vira qua.

GOLD 2020 phan loai bénh nhan BPTNMT - cé nhiéu triéu ching can cu
theo thang diém CAT va / hoic mMMRC, khi c6 s6 diém mMRC > 2 va / hoic diém
CAT > 10. Nguoc lai, Ia bénh nhan BPTNMT - ¢@ it triéu ching

GOLD 2020 phan loai bénh nhan BPTNMT - ¢ nguy co cao khi c6 > 2 dot
cap trong vong 12 thang vira qua hoic 1 dot cap ning phai nhap vién. Nguoc lai, 12
bénh nhan BPTNMT - nguy co thap.
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Bang 3.7: Ti 1¢ d6i twong theo phian nhém A, B, C, D & nhém BPTNMT- chung
va ti 1é ddi twong BPTNMT- nhiéu triéu chirng, BPTNMT - nguy co cao

NHOM BPTNMT (n=173) S6 dbi twong (n) Tilé %

Nhom A 27 15,6%

Nhom B 29 16,8%

Nhom C 51 29,5%

Nhom D 66 38,1%

Téng cong 173 100%

Poi twong BPTNMT- nhiéu tri¢u chimg 95 54,9%
Poi twong BPTNMT- it triéu chirng 78 45,1%
Tong cong 173 100%
Poi twong BPTNMT- nguy co cao 117 67,6%
Poi twong BPTNMT- nguy co thap 56 32,4%
Tong cong 173 100%

Béng 3.7 cho thay nhém A, nhém B, nhém B, nhom D c6 sé ddi tuong va ti
1¢ 1an luot 1 27 (15,6%), 29 (16,8%), 51 (29,5%), 66 (38,1%). Pa s6 1a nhom C, D.

Nhom BPTNMT - nhiéu triéu ching c6 95 d6i twong, chiém ti 1& 54,9 %.
Nhom BPTNMT - nguy co cao c6 117 ddi tugng, chiém ti 1& 67,6 %.

Nhu vay, da s6 bénh nhan BPTNMT dén kham bénh tai Phong Kham Ho hap
la c6 nguy co cao, nhiéu triéu chung.
3.1.8 Mikc d9 biéu hién gen MMP-12 va gen B-Actin chung trong két qua thuc
hién phan &rng Realtime RT- PCR

Nghién ctru ndy nham khao sat mic d6 biéu hién gen MMP-12 bang phan
ing Realtime RT - PCR theo phwong phap dinh luong twong ddi, va st dung gen
chtg ndi p-Actin, cong dung ciia gen chig ndi p-Actin gilp chuan héa sé chu ki
ngudng (CT, Ct), gitip két qua chinh xac. Khi dugc chuin hoa, sé chu ki ngudng
(CT, Ct) ciia gen MMP-12 bién ddi thanh sé chu ki ngudng chuan hoéa (ACT).

Trong phan tng Realtime RT- PCR theo phuong phép dinh lugng tuong déi,
mdi mot mau dam khac ra & mot bénh nhan déu duge thir 6 1an gff)m c6: 3 1an trén
gen MMP-12 va 3 lan trén gen B-Actin (gen ching ndi, 6 & trong dam kich thich).
Tir d6, tinh ra sé chu ki ngudng trung binh va sé chu ki ngudng chuan hoa ACT.

Két qua sb chu ki ngudng, sb chu ki ngudng chuin hoa ctia gen MMP-12 va




61

gen chirng nodi B-Actin dugc trinh bay trong Bang 3.8 dudi day.
Bang 3.8: Mitrc d9 biéu hién chung & gen MMP-12 va gen B-Actin (gen chirng
noi) trong phan rng Realtime RT - PCR

TONG CAC NHOM NGHIEN CUU (n=351)
NHOM | Nhom Nhém NHOM | Nhém Nhém
. BPTNMT | BPTNM- | BPTNM- | KHOE khée- khée-
S0 CHUNG | ht khong | CHUNG | hgt khong
CHU ~KI (n=173) thude hat (n=178) thude hat
NGUONG (n=112) | thube (n=115) | thubc
(n=61) (n=63)
S5 Ct
gen 30,18 | 29,86 30,82 30,56 30,36 31,52
MMP-12 | +1,43 | £1,37 +1,35 +1,52 +1,17 +0.94
lan 1
) S Ct
SO |gen 30,15 | 29,91 30,62 31,27 30,25 31,43
CHU KI | MMP-12 | +1,44 | 1,28 +1,64 +1,35 +1,19 +0,87
NGUONG | 1an2
(CT) So Ct
CUA gen 29,97 | 30,22 29,95 30,63 30,25 31,59
GEN MMP12 | +1,48 |#1,53 +1,30 +1,71 +1,41 +1,20
MMP-12 lan 3
S6CT
g‘;ﬂg 30,10 | 29,99 30,31 30,83 30,28 31,51
. +1,18 | +1,16 +1,12 +1,07 +0,96 +0,62
cuia gen
MMP-12
Sb Ct
gen 2238 | 22,34 22,46 22,41 22,76 22,10
B-Actin | 0,96 | 0,99 +0,90 +1,06 +1,21 +1,17
lan 1
Sb Ct
SO gen 22,48 | 22,43 22,56 22,25 22,66 22,02
CHUKI | B-Actin | +1,02 |+1,05 +0,96 +1,14 +1,29 +1,28
NGUONG | lan2
(CT) S6 Ct
CUA gen 2239 | 22,44 22,30 22,12 22,15 21,99
GEN B-Actin | 121 | £1,05 +1,47 +1,14 +1,05 +1,20
B-ACTIN | lan3
So CT
gl‘;ﬂg 2241 2238 2249 |2218 |2247 |22,04
ciagen | 086 |01 +0,77 +0,96 +1,14 +1,03
B-Actin
SO CHU KI NGUONG | 7 gg 7,61 7,81 8,65 7,86 9.47
CHUANHOA(ACT) 14110 | 1,10 |#1,11 [#122 |£1,02 | +108
CUA GEN MMP-12 z

Bang 3.8 cho thay muc d¢ bicu hién gen MMP-12 & cic nhom nghién ctru
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dugc phan anh qua s6 chu ki ngudng chuan hoa (viét tit 1a ACT).

O nhém BPTNMT - hit thude c¢6 sb chu ki ngudng chuan hoa nhé nhat voi
ACT =7,61 + 1,10. Tuc 13, twong tng v6i mirc biéu hién gen MMP-12 ¢ nhém nay
la 16n nhat. Nguoc lai, nhom khoé - khong hut thude (nhém ching) ¢6 sé chu ki
ngudng chuin hoa cao nhat, véi ACT = 9,47 + 1,08. Tirc 13, twong Gmg voi muc
biéu hién gen MMP-12 ¢ nhém nay (nhom khoé — khong hut thudc) thap nhat.
3.1.9 Pic diém biéu hién gen MMP-12 é 4 nh6m nghién ciru

Két qua nghién ctru so sanh murc d6 biéu hién gen MMP-12 & 4 nhém nghién
clru, bang phan tmg Realtime RT - PCR theo phuong phap dinh lwong twong dbi,

véi st dung gen chirg ndi B-Actin dugc trinh bay trong Bang 3.9

Bang 3.9: Pic diém biéu hién gen MMP-12 ¢ 4 nhém nghién ciru

Séchuki | Shchulki | >0 chu
< . nguong nguong ki nguong
CAC NHOM %CT) 1 gen I
NGHIEN CUU MMP-12
gen gen chuén héa
MMP12 -Acti
B-Actin (ACT)
Nhom BPTNMT -
hiit thude 29,99 22,38 7,61 5761
(n=112) +1,16 +0,91 +1,10 p*=
Nhom BPTNMT- Lo | 0371
khéng hit thube 30,31 22,49 7,81 27
(n=61) +1,12 +0,77 +1,11
Nhém khée-hut | 30 g 22,47 786 | o7 0,001
thudce (n=115) +0,96 +1,14 +1,02
Nhom khée- =
khﬁng hut thuﬁc 31’51 22’04 9’47 2_9]47 0,001
(nh6ém ching) +0,62 +1,03 +1,08
(n=63)

p = so sanh 4 nhoém nghién ctru, phép kiém ANOVA.

p*= 50 sanh nhém BPTNMT - hat thude so véi nhdm BPTNMT- khong hut thude, phép kiém T-test.

p**= 50 sanh nhoém khoe - hut thude so voi nhoém khoe - khong hut thube, phép kiém T-test.

Mirc d6 biéu hién gen MMP-12 duoc phan anh qua théng s chu ki ngudng

chuén hoa (ACT), thong s6 ACT cang thip thi biéu hién gen cang cao va nguoc lai.
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Bang 3.9 cho thiy mirc do biéu hién gen MMP-12 trong dam tir cao xudng thip lan
lwot 1a: nthém BPTNMT - hit thude > nhém BPTNMT - khdng hit thude > nhém
khoe - hit thube > nhém khoe - khong hit thude (nhém ching); Tuong tng véi sd

chu ki ngudng lan luot la: ACT=7,61+1,10;7,81+1,11;7,86 = 1,02; 9,47 £ 1,08,

¢6 y nghia thong ké, p = 0,001.

Két qua mirc d6 biéu hién gen MMP-12 & cac nhém nghién ctru trén dugc

trinh bay & Biéu do 3.1

SO CHU Ki NGUONG
GEN MMP-12 CHUAN HOA (ACT)

0.323333
89 883333
8. .530000—
5.290000—

<
-

> Nhém khoe

9103333
S .970000—
8.753333
8 645667
§.530000—
§.393333
5.280000=
§.190000—
8.056667
78233337

ACT=7,61%1,10

_ P=0,001 T khéng hit
_ thudc
ACT=
9.47+1,08
) Nhom khoe- «—
, Nhom BPTNMT- hat thuéc
Nhém I?PTNMT— khong huat thuoc ACT=7,86+1,02
hut thude ACT=7,81+1,11

T .B6666T

/Ll

T.F33333

¥

T .S70000—
T ATEEET
T.3T3333
T 173333
T.O16667
5.540000—
6.7 20000
& 416667
5.2T6667
6. 036667
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[

NHOM BPTNMT- HUT THUOC NHOM KHOE - HUT THUOC

NHOM BPTNMT- KHONG HUT THUOC

NHOM KHOE - KHONG HUT THUOC

MUC DO BIEU HIEN GEN MMP-12 O 4 NHOM NGHIEN CUU

Biéu d0 3.1: Pic diém biéu hién gen MMP-12

¢’ 4 nhom nghién ciru

Mirc d6 biéu hién gen MMP-12 & 4 nhém nghién ciru duoc phan anh thong
qua sb chu ki ngudng gen MMP-12 chuédn hoa (ACT). Biéu db boxplot 3.1 cho thay:

1. Nhém BPTNMT- hdt thudc ¢6 ACT = 7,61 + 1,10
2. Nhém BPTNMT- khong hit thuée c6 ACT = 7,81 + 1,11

3. Nhém khée - hiit thudc c6 ACT =7,86 + 1,02

4. Nhém khoe - khong hut thude c6 ACT = 9,47 + 1,08
Biéu d6 boxplot 3.1 cho thiy s6 chu ki ngudng (ACT) ctiia gen MMP-12 & 4
nhom nghién ctru khac biét nhau, cé y nghia théng ké, p = 0,001. Nhu vay, dac

diém biéu hién gen MMP-12 & 4 nhom nghién ciru 1a biéu hién khong dong nhat.
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3.2 KHAO SAT MOI LIEN QUAN GIUA KHOI THUOC LA VOI BIEU

HIEN GEN MMP-12 DAN PEN BPTNMT

3.2.1 So sanh mirc d§ biéu hién gen MMP-12 é nhém BPTNMT- chung so véi

nhom khée - chung

Bang 3.10: So sanh mirc d9 biéu hién gen MMP-12 & nhém BPTNMT - chung
so voi nhém khée - chung

S6 chu ki | Séchuki | S6 chu ki Ti 1é
NHOM nguong nguong nguong biéu
NGHIEN CcUU (CT) (CT) |gen MMP-12 | 2T | hién p
gen gen chuén hoa gen
MMP-12 | p-actin (ACT) 2Aact
Nhém BPTNMT- 30,10 22,41 7,68 5768
Chung (n:173) 11,18 10,86 il,lO L%
0,001
Nhom khée- chung 30,83 22,18 8,65 2-8,65 1
(n=178) +1,07 +0,96 +1,22

Béng 3.10 cho thiy biéu hién gen nhém BPTNMT- chung cao hon nhém khoe

- chung c6 y nghia théng ké, p = 0,001; twong ung vai s6 chu ki ngudng gen MMP-
12 1an lugt 1a ACT = 7,68 + 1,10 va 8,65 + 1,22,

10 6166867
10.07 3333
D.EDESEET ]
9. 420000—]
9 27EEET—|
9113333
B8.973333
B.743333
L= =

S5

<
-

Nhém

5505567
S5.323333
8.230000—]
8. 083333
F.230000—]
T.BTEEET ]
T.TE3333

p = 0,001

khée - chung
ACT=8,65+1,22
«—

Nhom
BPTNMT- chung
ACT=7,68 +1,10

—

T STVEEET—
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¥.180000—]
¥.036667—]
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5. 730000
B S500000—]
B 300000
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S.050000—]

SO CHU Ki NGUONG

GEN MMP-12 CHUAN HOA (ACT)

NHOM KHOE - CHUNG
NHOM KHOE - CHUNG VA NHOM BPTNMT - CHUNG

NHOM BPTNMT — CHUNG

Biéu dd 3.2 So sanh mirc d9 biéu hién gen MMP-12
6 nhém BPTNMT - chung so voi nhom khée - chuna

Biéu d6 3.2 cho thiy mirc d6 biéu hién gen MMP-12 ¢ nhém BPTNMT - chung cao

hon so v&i nhém khoe - chung 1,95 1an (2

7,68

so v6i 2%%), ¢6 ¥ nghia théng k&,

p=0,001 (Trén biéu dd: khdi boxplot cang thip twrong ing biéu hién gen cang cao).
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3.2.2 So sénh mic dd biéu hién gen MMP-12 & nhém BPTNMT - hat thudc so
v6i nhém khoe - khong hiit thude (nhém chirng)
Bang 3.11: So sanh mitc d9 biéu gen MMP-12 & nhém BPTNMT - hiit thudc so

v6i nh6m khée - khdng hat thude (nhém chirng)

Sochuki | Séchuki S6 chu ki Ti 1é
NHOM nguong nguwong nguong biéu
NGHIEN CcUU (CT) (CT) gen MMP-12 | 2T | hién p
gen gen chuén hoa gen
MMP-12 B-actin (ACT) 2AACT
Nho}:‘:,ftizyc'\”' 29,99 22,38 61| om
+1,16 +0,91 +0,10
Nhim ki * | oo
khong hut thude 51,58 22,04 9,47 2794
+0,62 +1,03 +1,08
(n=63)

SO CHU Ki NGUONG

Bang 3.11 cho thiy biéu hién gen nhém BPTNMT- hit thude cao hon nhom
khoe - khdng hat thuée (nhém chimg) c6 ¥ nghia thong ké, p = 0,0001. Tuong tng
v6i s6 chu ki ngudng gen MMP-12 l1an luot 1a ACT = 7,61 + 1,10 va 9,47 + 1,08.

>

12116667 -
~~  10.323333— 1 b =0,0001
- o.883333—
O 9.530000—] —
<d o ==0000- Nhom khoe
9.045567 — n , z
S =eroooo] Nhém BPTNMT- hut thubc khong hut thuoc
T 8.353333— ACT=7,61+1,10 (nhom Chung)
=z = oossas] ACT=9,47+1,08
=4 7 .843333—
=2 7643333 / .
5 i,445667:
7.113333
ﬁ 5.813333— =70
DI_ S.450000—]
> 5. 245667
= S.080000— ——
zZ
g NHOM BPTNMT — HUT THUOC NHOM KHOE - KHONG HUT THUOC (NHOM CHUNG)

NHOM BPTNMT — HUT THUOC VA NHOM KHOE - KHONG HUT THUOC

Biéu d6 3.3: So sanh mirc d biéu hién gen MMP-12
¢ nhém BPTNMT - hit thudc so véi nhém khée - khong hat
Biéu d6 3.3 cho thdy mirc d9 biéu hién gen MMP-12 & nhém BPTNMT - hit
thudc cao hon so véi nhom khoe - khong hit thude (nhém chung) 3,63 1an (2% so

v6i 27947, ¢6 ¥ nghia théng ké, p = 0,0001.
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3.2.3 So sanh mirc dd biéu hién gen MMP-12 ¢ nhém BPTNMT- khong hut
thudc so véi nhom khée - khong hit thuée (nhém chirng)
Bang 3.12: So sdnh mirc dd biéu hién gen MMP-12 ¢ nhém BPTNMT- khong

hit thudc so véi nhém khée - khong hiit thude (nhém chirng)

Sochuki | Sochuki | S0 chuki Ti 18
NHOM nguong nguong nguong biéu
NGHIEN CcUU (CT) (CT) gen MMP-12 | 2T | hién p
gen gen chuén hoa gen
MMP-12 | p-actin (ACT) 2Aact
Nhom BPTNMT- 1 5 o 22,49 7,81 el
khong hat thuoe 2"
(n=61) +1,12 +0,77 +1,11 216
Nhé _kh’ o, | 000t
khén"“l‘l - ;’lf ~ 31,51 22,04 9,47 oy
ghut thude 1 1962 +1,03 +1,08
(n=63)

Bang 3.12 cho thiy biéu hién gen nhom BPTNMT- khong hut thubc cao
hon so v6i nhém khoe - khong hit thude, cé ¥ nghia thdng ké, p = 0,001. Tuong
g sb chu ki ngudng gen MMP-12 1an luot 14 ACT = 7,81 + 1,11 va 9,47 + 1,08.

.
>

<<
-

8616667
8.520000—
5.280000—]
8.203333

8145667
893333
FT3333

7 =2 Nhdém khée -
12118667 —_ ,
0410000 e khong hut thuéc
10153333 N (nhém chirng)
5710000 ACT=9,47+1,08

; 9:42333;_ <—

g g3 Nhom BPTNMT-

< o oooo0o] khong hut thudc

O 10000 ACT=7,81+1,11

T 5740000

4

r(<

o |

I

o

526667
430000
T .035667—
E.730000— —
E.5S00000—]
6146667
5 373333 —

NHOM BPTNMT- KHONG HUT THUOC NHOM KHOE - KHONG HUT THUOC (NHOM CHUNG)
NHOM BPTNMT — KHONG HUT THUOC VA NHOM CHU'NG

e B |

SO CHU Ki NGUONG GEN MMP-12

Biéu dd 3.4 So sanh mirc @9 biéu hién gen MMP-12 ¢ nhém BPTNMT -
khéng hit thudc so véi nhém khée - khong hut thude (nhém chirng)
Biéu do 3.4 cho thdy mic d6 biéu hién gen MMP-12 & nhom BPTNMT-
khong hat thudc cao hon so véi nhom khoe - khong huat thude (nhom ching) 3,16

-9,47
27

lan 27" s0 véi ), ¢6 ¥ nghia thong ké, p = 0,001.
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3.2.4 So sanh mirc dd biéu hién gen MMP-12 ¢ nhém BPTNMT - hiit thudc so

v6i nhom khoe - hut thubde

Bang 3.13: So sénh mirc d§ biéu gen MMP-12 & nhém BPTNMT - hiit thudc so

v6i nhom khoe - hit thubde

S6chuki | Séchuki S6 chu ki Ti 1é
NHOM nguong nguong ngudng biéu
NGHIEN CUU (CT) (CT) gen MMP-12 | 2T | hién p
gen gen chuén hda gen
MMP-12 p-actin (ACT) 2AacT
Nhom BPTNMT- 29,99 22,38 7,61 576
hiit thude (n=112) +1,16 +0,91 +1,10 118
0,077
Nhém khée - 30,28 22,27 7,86 07786 '
hat thude (n=115) +0,96 +1,14 +1,02

SO CHU Ki NGUONG
GFN MMP-12 CHUAN HOA (ACT)

Két qua bang 3.13 cho thay biéu hién gen nhom BPTNMT- hit thudc so véi
nhoém khoe - hit thube, khong c6 ¥ nghia théng ké, p = 0,077; Tuong tmg véi sb
chu ki ngudng gen MMP-12 lan luot 1a ACT = 7,61 + 1,10 va 7,86 + 1.02.

< S
- >

9 883333

p=0077 Nhom khde -

hut thuéc
ACT=7,86+1,02

~

9 200000

5. 840000

Nhém BPTNMT -
hut thubc
ACT=7,61+1,10

/

B8.556667 —

8.353333

25.0966657

¥.930000—]

¥ .B33333
¥ BTEEET—

¥ 490000

¥ 333333

T 113333

5 S93333

5.720000—

5. 40655657 —

5.230000—]

S.080000—]

NHOM BPTNMT — HUT THUOC i R . NHOM KHOE — HUT THUOC
NHOM BPTNMT - HUT THUOC VA NHOM KHOE - HUT THUOC

Biéu dd 3.5 So sanh mirc dd biéu hién gen MMP-12
6 nhém BPTNMT- hiit thudc so véi nhém khée - hiit thude.

Biéu d6 3.5 cho thiy mirc do biéu hién gen MMP-12 & nhém BPTNMT - hit
thudc so voi nhom khoe - hat thude 12 1,18 1an (27 so vai 277%), sy khac biét
khong c6 y nghia thong ké, p = 0,077. Nhu vay, 2 nhom c6 hit thude trén, c6 biéu
hién gen MMP-12 nhu nhau (khong khac biét).
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3.2.5 So sanh mirc dd biéu hién gen MMP-12 ¢ nhém BPTNMT- khong hut
thudc so véi nhom khée - hiit thudc
Bang 3.14: So sanh mirc dd biéu gen MMP-12 & nhém BPTNMT- khéng hat

thudce so véi nhdm khée - hit thude

S6 chuki | Séchuki S6 chu ki Ti 1é
NHOM nguong nguong ngudng biéu
NGHIEN CUU (CT) (CT) gen MMP-12 | 2T | hién p
gen gen chuén hda gen
MMP-12 | B-Actin (ACT) 2AacT
’:'(E?m E;FT;LM;T‘ 30,31 22,49 7,81 ,781
ong hut thuoe |, 15 +0,77 +1,11 1,04
(n=61) 7 —— 0771
Nhom khée- 30,28 2227 7,86 07,86 !
hat thude (n=115) | +0,96 +1,14 +1,02

SO CHU Ki NGUONG
GEN MMP-12 CHUAN HOA (ACT)

Bang 3.14 cho thay cho thay biéu gen & nhém BPTNMT- khdng hit thude so
v6i nhom khoe - hit thude, khong cd ¥ nghia thong ké, p = 0,771. Tuong tng sb
chu ki ngudng gen MMP-12 lan luot la ACT = 7,81 + 1,11 va 7,86 + 01,02.

< >
_ -~

==, p=0771 B
S 5eco00| Nhom BPTNMT- Nhom khoe-
5.5omee7 ] khéng hut thubc hut thudc
5 503333 ACT=7,81+1,11 ACT=7,86+1,02

= 308587 —]

5.245557 —]
28.203333—
85096667 ]
7 OS85 7
T

5516667 —]
= .390000—]
5. OB6667 —| —1
= 373333 —_—

NH{JM BPTNMT — KHc‘)Nq HUT THpOC . NHC')IVJ KHOE — HUT TH’UOC
NHOM BPTNMT—= KHONG HUT THUOC VA NHOM KHOE - HUT THUOC

Biéu dd 3.6 So sanh mtrc d§ biéu hién gen MMP-12
& nhom BPTNMT- khong hiit thudc so véi nhém khée - hit thudc

Biéu db 3.6 cho thiy mirc d6 biéu hién gen MMP-12 & nhém BPTNMT-

"8Lgo véi 277%%), khong

khong hit thude so véi nhom khoe - huat thude 1a 1,04 lan (27
6 y nghia thong ké, p =0,771. Nhu vy, biéu hién gen MMP-12 ting cao khi d6i

tuong hut thude 14 va / hodc c6 bénh BPTNMT.
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3.2.6 So sanh mic dd biéu hién gen MMP-12 ¢ nhém BPTNMT - hit thudc so
v6i Nhom BPTNMT- khéng hiit thudc

Bang 3.15: So sanh mirc d§ biéu hién gen MMP-12 & nhém BPTNMT - hut
thudc so v6i 6 nhém BPTNMT - khong hit thude

- - - Ti 1€
Séchuki | Séchuki |  S6 chuki L
CAC NHOM nguong nguong nguwong or bicu
“ CT CT en MMP-12 | 2° hi¢n p
NGHIEN cou | ©D) (€T) | gen MMP
gen gen chuan hoa gen
MMP12 B-Actin (ACT) o-AACT
Nhom BPTNMT- 29,99 22,38 7,61 97761
hit thuoe (n=112) | +1,16 +0,91 +1,10 1,15
. 0,371
Nhém BPTNMT- 30,31 22,49 7,81 o781
khong hat (n=61) | +1,12 +0,77 +1,11

Bang 3.15 cho thay biéu hién gen & nhom BPTNMT- hit thudc o v6i nhom
BPTNMT- khéng hut thude, khong cé ¥ nghia théng ké, p = 0,371.Tuong tmg véi
s6 chu ki ngudng gen MMP-12 1an luot 1a ACT = 7,61 + 1,10 va 7,81 + 1,11.

.
—_

o s53339] p=0371 Nhom BPTNMT-
103335 . khéng hut thubc
- emooon] Nhém BPTNMT- 9

& exnoo0 hl:|t thU(’jC ACT=7,8111 ,1 1

8 236667 ACT="7,61£1,10 /
so08867 | ____________ A
7 sE0000— /

7 693333

Taroooo— T

¥.370000—

T .O036667

5.803333

5.51 3333
5. 333333

5036667 —

S5.080000— —_—
NHOM BPTNMT — HUT THUOC _ NHOM BPTNMT — KHONG HUT THUOC i
NHOM BPTNMT— HUT THUOC VA NHOM BPTNM — KHONG HUT THUOC

Biéu d6 3.7: So sdnh mirc dd biéu hién gen MMP-12
¢ nhom BPTNMT- h(t thude so véi nhém BPTNMT - khong hut thude.
Biéu d6 3.7 cho thay biéu hién gen MMP-12 & nhém BPTNMT - hit thude
s0 v6i BPTNMT - khong hut thude 12 1,15 1an (27 so vai 277, khéong c6 y nghia
thong ké, p = 0,371. Nhu vay, biéu hién gen MMP-12 ludn ting cao & dbi tuong
mac bénh BPTNMT; cho dU, bénh nhan nay cé hat thude 14 hay khong hut thude 14.
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3.2.7 So sanh mic d§ biéu hién gen MMP-12 ¢ nhém khée - hiit thude so véi

nhém khée - khong hiit thudc (nhém chirng)

Bang 3.16: So sdnh mirc dd biéu hién gen MMP-12 ¢ nhom khée - hiit thude so
v6i nhom khée - khdng hat thude (nh6m chirng)

Sochuki | Sochuki | S6chuki Ti 1é
NHOM nguong nguong ngudng biéu
NGHIEN CUU (CT) (CT) gen MMP12 | 2T | hién p
gen gen chuén hoa gen
MMP-12 B-actin (ACT) 2Aact
Nhém khée - 30,28 22,27 7,86 5758
hit thude (n=115) +0,96 +1,14 +1,02
3,05
Nhém khé p | 0000t
Khs °“l‘l,tt°he ; 31,51 22,04 9,47 .y
ong it TAuoe +0,62 +1,03 +1,08
(n=63)

SO CHU Ki NGUONG
GEN MMP-12 CHUAN HOA (ACT)

Bang 3.16 cho thy biéu hién gen ¢ nhom khoe - hit thudc cao hon so voi

nhom khoe - khong hut thude, cé ¥ nghia thong ké, p = 0,0001. Tuong tGng véi sb
chu ki ngudong gen MMP-12 lan luot 1A ACT = 7,86 + 1,02 va 9,47 + 1,08.

11 . 7S3333
10. 7086857 —
10. 323333
10.083333—
9926567 —
D.E33333
9 536667 —

<
<

p = 0,0001

.
=

9.410000—
9.290000—]
9.230000—
9.093333—
8973333
B.743333
8.663333
&.560000—]
5.390000—
8.283333
8193333
S.043333

F.200000
T .BTEe66T
T.B23333
T .SEEEET
¥ .483333
7. 190000—
¥ .050000—
5.893333
5. 730000
G.043333—

4/

NHOM KHOE- HUT THUOC

Nhom khoe -
hat thude
ACT=7,86+1,02

NHOM KHOE— KHONG HUT THUOC

270

4-/

Nhém khoe -
khéng hat thube
ACT=9,47+1,08

NHOM KHOE — HUT THUOC VA NHOM KHOE — KHONG HUT THUOC

Biéu d6 3.8: So sdnh mirc dd biéu hién gen MMP-12 ¢ nhom khée - hit
thudc so véi nhdm khée - khdng hit thude (nhém chirng)

Biéu do 3.8 cho thdy mirc d6 biéu hién gen MMP-12 & nhom khée - hit

thudc cao hon so v6i nhom khoe - khdng hut thude (nhém chimg) 3,05 1an (27 so

v6i 2°%47), ¢ ¥ nghia théng ké, p = 0,0001. Nhu vay, khoi thudc 14 din dén ting cao

biéu hién gen MMP-12 trong phoi.
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3.2.8 So sanh mirc d§ biéu hién gen MMP-12 & nhom BPTNMT - hat thude
theo sb géi — nam (pack — years)

Nhom BPTNMT - hiit thude (n=112) ¢6 s6 trung binh géi - nam 1a 50,65 +
16,75 (Bang 3.4); Nhém nay duoc chia thanh 2 nhém nho hon dua theo sé goi -

nam 1a 50 (dua theo sb trung binh go6i - nam 1a 50,65 +16,75 va 1ay tron s6 1a 50).
Két qua c6 2 nhom nho: (1) nhdm BPTNMT- goi-nim > 50 ¢6 n = 58 dbi tuong va
(2) nhém BPTNMT- g6i-nim < 50 ¢6 n = 54 dbi tuong.
Bang 3.17: So sanh mirc d§ biéu hi¢n gen MMP-12 & nhom BPTNMT - hat
thudc theo sé g6i — nam (pack — years)

] S6 chuki | Sdchuki | Séchuki Tilg
NHOM BPTNMT | ngudng ngudng ngudng biéu
-HUT THUOC gen gen gen MMP-12 | 2T | hi¢n p
(n=112) MMP-12 B-actin chuan hoa gen
(ACT) 2-AACT
Nhgog?_nBﬁF;lrt“\s/IOT- 29,53 22,29 7,24 2_7’24 p= 0,001
(= 58) £0,12 +0,97 +1,16 woos |
NhOm BPTNMT- | 5049 | 2248 8,01 s | 1| P=0003
goi-nam < 50 +0.90 +0.84 +0.87 2"
(n =54) - - 7

p= 0,001, so sanh nhdm BPTNMT- gdi-ndm > 50 so v6i_ Inhom BPTNMT- g6i-nim < 50. Phép kiém T-test.
Twong quan Pearson r = 0,278, p* = 0,003.

Bang 3.17 cho thay biéu hién gen MMP-12 & nhém BPTNMT - gdi-nam >
50 cao hon so v6i nhom BPTNMT- g6i-nam < 50, c6 ¥ nghia théng ké, p=0,001.

r=0,278; p*=0,003

2. .883333 —
o, Fo0000—]
& 103335 —]

<
-

Nhém BPTNMT-

p =0,001

goi-nam < 50

NNNEDDOD

ACT=8,01 + 0,87

~—

Iy

NOODO0000

0s0000—]

SO CHU Ki NGUONG
GEN MMP-12 CHUAN HOA (ACT)

Nhém BPTNMT- g6i-nam < 50

1

Nhém BPTNMT-
goéi-nam = 50
ACT=7,24 £1,16

—

E 5 . . 3 Nhom BPTNMT- g6i-ném 2 50
NHOM BPTNMT- GOI-NAM < 50 VA NHOM BPTNMT- GOI-NAM 2 50

Biéu d6 3.9: So sanh mirc d biéu hién gen MMP-12
¢ nhom BPTNMT - hit thudc theo sé goi — nam

Biéu d6 3.9 cho thay biéu hién gen & nhdm BPTNMT- gdi-nam > 50 cao hon
so v6i nhom BPTNMT- gdi-nam < 50 1a 1,7 1an, c6 y nghia thong ké, p = 0,001.
Tuong ung s6 chu ki ngudng gen MMP-12 1an lugt 14 ACT = 7,24 + 1,16 va 8,01

0,87. Nhu vay, ddi tuong hit thudc 14 nhiéu hon (sé goi - nam nhiéu hon), din dén

tang cao biéu hién gen MMP-12 & phoi nhiéu hon.
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3.3. PANH GIA MOI LIEN QUAN GIUA BIEU HIEN GEN MMP-12 VOI
BIEU HIEN LAM SANG, VA VOI PQ NANG CUA BENH O NHOM BENH
NHAN BPTNMT.

3.3.1 So sanh mirc d§ biéu hién gen MMP-12 & nhém BPTNMT - con hit thude
s0 v6i BPTNMT- ngung hit thudc

Bang 3.18: So sanh mirc dd biéu hién gen MMP-12 ¢ nhém BPTNMT- con hit
thudc so véi BPTNMT- ngung hut thude

S6 chu ki | S6 chuki S6 chu ki Ti 1é
NHOM BPTNMT- | ngudng | nguéng ngudng biéu
HUT THUOC (CT) (CT) gen MMP-12 | 2°T | hién p
(n=112) gen gen chuin hoéa gen
MMP-12 | p-actin (ACT) 2AAcT
Nhém BPTNMT- 29,05 22,19 6,86 655
con hat thude (n=61) |  +0,88 +0,79 +0,92 )51
Nhom BPTNMT- 10,001
. 30,69 22,50 8,19 10 1
ngung hit thuoc 2"
+1,02 +0,86 +0,98
(n=51)

Bang 3.18: cho thdy muc d6 biéu hién gen & nhém BPTNMT - con hdt thube
cao hon so voi BPTNMT - ngung hit thude, ¢6 y nghia thong ké, p = 0,001; twong
g sb chu ki ngudng gen MMP-12 1an luot 14 ACT = 6,86 + 0,92 va 8,19 + 0,98.

] NHOM BPTNMT — NGUNG HL'JT'THUOC . NI:!OM BPTNMT— CON‘HL'JT TI’-|UOC
NHOM BPTNMT—= NGUNG HUT THUOC VA NHOM BPTNMT— CON HUT THUOC

< -
[~ >
; g-5a0o00T] Nhom BPTNMT- p=0,001 —y—
O S ngwng hat thudc
2. s9s55a87 —|

< 5 s3I ACT=8,19iO,98
o - g-?gggg;: G —
Z L ?igasss.‘r’:
e g 7 Easa5a] Nhom BPTNMT-

F.SO3Z33— N L, z

8 = T33%EsTT con hat thude
Z < 71122227 ACT=6,86+0,92
vo— — S.885567 —
I N 6:4‘16667—
o - 8:333333:
o a e -1
? = =eocomao]

= S 00000 —_—

=

Z

G

Biéu dd 3.10: So sanh mirc d9 biéu hién gen MMP-12
& nhom BPTNMT - con hit thude so véi BPTNMT- nawna hit thude
Biéu d6 3.10 cho thdy muc do biéu hién gen MMP-12 & nhém BPTNMT - ¢on
hut thude cao hon so véi nhém BPTNMT- ngung hit thude 2,51 1an (2% so véi

2819 ¢4 v nghia théng ké, p = 0,001.
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3.3.2 So sanh mirc d9 biéu hién gen MMP-12 ¢ 4 giai doan tic nghén GOLD I,
GOLD II, GOLD 111, GOLD v

Bang 3.19: So sanh mirc d§ biéu hién gen MMP-12 & 4 giai doan tic nghén
GOLD I, GOLD II, GOLD IlIl, GOLD IV

So chu ki | S6 chuki | S6 chu ki
NHOM BPTNMT nguwong ngwéong | Nguwong gen
(n=173) (CT) (CT) MMP-12 | 24¢T p
gen gen chuén hoa
MMP-12 | B - Actin (ACT)
Nhém GOLD | 31,11 22,60 8,51 851
(n=42) +0,78 +0,92 +0,93
Nhém GOLD 11 30,76 22,59 8,17 o1 |P= 0,005
(n=47) +0,78 +0,91 +0,86
Nhém GOLD Il 29,92 22,39 7,53 750
(n=48) +0,81 | +0,94 +0,89 r=0,631,
*=0,001
Nhom GOLD IV 28,57 22,07 6,50 650 P
(n=36) +0,28 + 0,55 +0,50
p = 50 sanh biéu hién gen & 4 giai doan GOLD I, 11, 111, IV, phép kiém ANOVA.

Phép kiém tuong quan Pearson r = 0,631, p*=0,001.

Béang 3.19 cho thiy biéu hién gen MMP-12 tir cao xubng thap lan luot la:
nhém GOLD IV > GOLD Il > GOLD Il > GOLD 1, ¢6 y nghia thong ké, p =
0,005. Twong ung v6i sb chu ki ngudng gen MMP-12 1an luot 1a ACT = 8,51 +
0,93; 8,17 £ 0,86; 7,53 £ 0,98; 6,50 + 0,50.

Bang 3.19 cho thiy giai doan tic nghén cang ning (giai doan GOLD cang
nang) muc biéu hién gen MMP-12 trong dam cang cao.

Phép kiém twong quan Pearson c6 r = 0,631, c¢6 ¥ nghia théng ké, p = 0,001.
Nhu viy, c6 tuong quan thun gitta mérc do biéu hién gen MMP-12 véi d6 ning tic
nghén (giai doan GOLD), & mtrc do vira.

Két qua so sanh mirc d6 biéu hién gen MMP-12 ¢ 4 giai doan tic nghén

GOLD I, I, IIL, IV trinh bay biéu d6 3.11 dudi day:
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186 _

T cool fa P70

9.103333— on GOLD I
—~ +0.93 ACT= 8,17
= §.520000 o
g | 8.520000] / +0.86
:t’ . 8236667 / GOLD Il
% | B.006667 ACT=7,53
—>  7.B90000- + 0,89
M< [
S | 7693333 &~
(:E 7.470000—]
f‘j - 7.370000] ico:-:f) 6|V50
% 7 036667 1 +0.50
S | 68033334
E 6.513333— /
©) 5.333333— -

7o
& 086667 o J_
5 080000— -
GoLD | colo i colom colb v

Biéu d6 3.11: So sanh mirc d biéu hi¢gn gen MMP-12 & 4 giai doan GOLD

Biéu d6 3.11 cho thiy bicu hién gen MMP-12 cang cao dan dén giai doan tac

nghén GOLD cang niang. Tuong tmg sd chu ki ngudng gen MMP12 & nhém GOLD
I, 11, 11, 1V 1an luot 1a: ACT = 8,51 +0,93; 8,17 + 0,86; 7,53 + 0,98; 6,50 = 0,50.

Két qua phép kiém hau kiém - Posthoc é 4 nhém GOLD I, I, 111, IV

Bang 3.20: Két qua phép kiém Posthoc so sanh biéu hién gen ¢ 4 giai doan GOLD
NHOM GOLD L1111V NHOM GOLD LI,V p

Nhém GOLD I 0,320

Nhém GOLD | Nhém GOLD Il 0,000

Nhém GOLD IV 0,000

Nhém GOLD | 0,320

Nhém GOLD | Nhém GOLD I 0,002

Nhém GOLD IV 0,000

Nhém GOLD | 0,000

Nhém GOLD I Nhém GOLD | 0,002

Nhém GOLD IV 0,000

Nhém GOLD | 0,000

Nhém GOLD IV Nhém GOLD I 0,000

Nhém GOLD I 0,000

Bang 3.20 cho thay biéu hién gen & cip giai doan nhe GOLD I so véi GOLD II, khong
¥ nghia thong ké p=0,320. Nguoc lai, ¢ cac cdp giai doan ning GOLD III so véi
GOLD IV va cdc nhém khéc, c6 su khac biét 1 rang, c6 ¥ nghia théng ké, p < 0,05.
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3.3.3 So sanh mirc d9 biéu hién gen MMP-12 & nhém BPTNMT - nhiéu triéu
chirng so véi nhom BPTNMT - it triéu ching
Bang 3.21: So sdnh mirc dd biéu hién gen MMP-12 ¢ nhém BPTNMT - nhiéu

triéu chirng so véi nhom BPTNMT - it triéu chirng

Sé Sé S6 chu ki Ti 16
, chuki | chuki | nguéng iéu
NHOM BPTNMT | poygng | nguimg gen o-ACH Eizﬁ
(n=173) €D | € | MWPL2 gen | P
gen gen chuan hoa (2-AACt)
MMP12 | B-Actin (ACT)
Nhom BPTNMT - | o937 | 2220 7,08 708
nhiéu tri¢u chirng +093 | +080 +0.87 27
(n=95) ! ’ | 233 4 001
Nhom BPTNMT - [ oo [, - 8,42 goz | 1 |
it triéu chirng | ’ ’
(=78 +0,75 | +0,92 +0,98

Bang 3.21 cho thdy muc do biéu hién gen MMP-12 ¢ ddi tuong nhém
BPTNMT - nhiéu triéu chimg cao hon so véi nhom BPTNMT- it triéu chung, ¢ y
nghia thong ké, p = 0,001. Twong ung véi s6 chu ki ngudng gen MMP-12 1an luot
la ACT =7,08 +0,87 va ACT = 8,42 + 0,98

_— - >
lG 2 663333 p= 0,001 o
< Z;Zizz: BPTNMT-

~ 8.520000— l BPTN MT_

<L azaseer ittriéu chung nhiéu triéu chirng
~O 2. 0086887 — = B

L . csoooo] ACT =8,42x0,89 ACT = 7,08+0,87
Z T .EO93333—

”< T aATvoooo—]

: F.370o000—

(IJ TiDSSSST— A/

N 5.803333—

‘T 6513333 01 a8

o 5.333333— +a

2 6. 0866657 | =

E S 00000 —

E . NHOM BPTNMT —iT TREUCHUNG _NHOM BPTNMT- NHIEU TRIEU CHUNG

0 NHOM BPTNMT - IT TRIEU CHUNG VA NHOM BPTNMT- NHIEU TRIEU CHUNG

Biéu d6 3.12: So sanh mirc d§ biéu hién gen MMP-12
¢ nhom BPTNMT- nhiéu triéu ching so véi nhém BPTNMT- it triéu chitng

Biéu d6 3.12 cho thiy cho thdy mic d6 biéu hién gen MMP-12 & nhom
BPTNMT- nhiéu triéu cao hon so v6i nhém BPTNMT- it triéu chimg 2,53 1an (2%
so véi 2%%), ¢6 ¥ nghia thong ké, p = 0,001.
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3.3.4 So sanh mirc d9 biéu gen MMP-12 nhom BPTNMT - nguy co' cao so véi
nhom BPTNMT- nguy co thap

Bang 3.22: So sanh mirc d biéu gen MMP-12 nhom BPTNMT — nguy co' cao

s0 véi nhom BPTNMT — nguy co thap

S6chuki | Sochuki| So chu ki Ti 1é
NHOM BPTNMT- | nguong | nguing ngudng biéu
CHUNG (CT) (CT) gen MMP-12 | 2T | hién p
(n=173) gen gen chuin héa gen
MMP-12 | B-Actin (ACT) 2Aact
Nhém BPTNMT- 29,66 22,33 7,32 572
nguy co cao (n=117) +1,07 +0,83 +1,01 217
, o | 0001
Nhom BPTNM - 30,05 22,60 8,44 oy
nguy co thap (n=56) | +0,75 +0,91 +0,88

SO CHU Ki NGUONG
GEN MMP-12 CHUAN HOA (ACT)

Bang 3.22 cho thdy mic d6 biéu hién gen MMP-12 & nhém BPTNMT -

nguy co cao cao hon so v6i nhém BPTNMT - nguy co thap, c6 y nghia thong ke,

p = 0,001.Tuong tng véi s6 chu ki ngudng gen MMP-12 1an luot 13 ACT = 7,32 +

1,01 va 8,44 £ 0,88.

2 663333
103333
S.820000—
S.520000—

>

BPTNMT-

p = 0,001

nguy co thap

B8 236667
8.006667 —
¥ .890000—
T E93333

¥ 470000

«—

ACT=8,44+0,88.

¥F.370000

T 036867 —
5803333
5. 513333
5. 333333
5036867 —
S.050000—]

Biéu dd 3.13: So sanh mtrc d§ biéu gen MMP-12

NHOM BPTNMT— NGUY CO THAP

BPTNMT -
nguy co cao
ACT=7,32+1,01

/

k . ; NHOM BPTNMT - NGUY CO CAO
NHOM BPTNMT — NGUY CO THAP VA NHOM BPTNMT-NGUY CO’ CAO

6 nhom BPTNMT — nguy co cao so véi nhom BPTNMT- nguy co thfip

Biéu d6 3.13 cho thdy muc d biéu hién gen MMP-12 & nhom BPTNMT-

nguy co cao cao hon so v6i BPTNMT - nguy co thap 2,17 lan (27* so véi 2784,

c¢6 ¥ nghia théng ké, p = 0,001.
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3.3.5 So sanh mirc d9 biéu hién gen MMP-12 theo cac nhém tudi

Tinh trang 130 hoa 1a mét trong nhiing yéu t6 nguy co cia BPTNMT. Théng

thuong, ngudi 16n tudi hon cé thoi gian tiép xuc voi nhidu yéu té nguy co hon, va

hat thude nhiéu ndm hon dan dén gia ting mic do biéu hién gen MMP-12 duong

dan khi nho. Vi vy chung t6i tim khao sat mirc do biéu hién gen theo nhom tudi.

Bang 3.23 So sanh mic d§ biéu hién gen MMP-12 theo cic nhém tudi

S6 chu ki S6 chu ki S6 chu Ki
NHOM BPTNMT nguong nguwong nguong
CHUNG (CT) (CT) gen MMP-12 | 24¢T p
(n=173) gen gen chuén hda
MMP-12 B-Actin (ACT)
Nhém tudi <60 29,89 22,30 7,58 5768
(n=56) +1,10 +0,96 +1,09
Nhom tudi 60-69 30,07 22,47 7,60 o760 | 0:255
(n=66) +1,22 +0,71 +1,12
Nhém tudi >70 30,39 22,48 7,91 5781
(n=51) +1,16 +0,94 + 1,07

Bang 3.23 cho thidy mutc do biéu hién gen MMP-12 ¢ cic nhom tudi khong

khac biét, khdng c6 y nghia théng ké, p = 0,255. Tuong ng véi sé chu ki ngudng
gen MMP-12 lan luot 14 ACT = 7,58 +1,09; 7,60 + 1,12; 7,91 + 1,07.

9 663333
9103333
8. 820000

5.520000—]

85.236657 ]

<

>

-

Nhém <60 tudi
ACT=7,58+1,09

SO0SEST—| __ ______________

¥ .890000—]

T EBO93333 |- m e

T avoooo—]

F.37voooo—

T.O3EE5T

5803333

5.51 3333

SO CHU Ki NGUONG
GEN MMP-12 CHUAN HOA (ACT)

B 333333

6 086667 —]

5. 030000

NHOM < 60 TUOI

________ i

Nhoém 63-69 tudi
ACT=7,60+1,12

p = 0,255 ‘I’Nhém 270 tudi

ol

ACT=7,91+ 1,07

/ ________________

7

NHOM 60 -

69 TUOI

CAC NHOM TUOI NGHIEN cUU

NHOM > 70 TUOI

Biéu d6 3.14: So sanh mirc d biéu hién gen MMP-12 ¢ cac nh6ém tudi

Biéu d6 3.14 cho thay s6 chu ki ngudng gen MMP-12 chuan héa & cac nhom

tudi khong khac biét, khong c6 ¥ nghia théng ké, p = 0,255.
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3.4 PANH GIA MOI LIEN QUAN GIUA BIEU HIEN GEN MMP-12 VOI
DAU HIEU SOM CUA TAC NGHEN PUONG DAN KHI NHO (CON GOI
LA TAC NGHEN NHO SOM)

3.4.1 So sanh mtrc d) biéu hién gen MMP-12 & nhém khée - cd ddu hiéu sém
ciia tic nghén dwong din khi nhé (FEF25-75%-dw doan <60%) so véi nhém
khée - khong ddu hi¢u s6m ciia tic nghén dwong din khi nhé (dwong kinh <
2mm).

Khao sat tim kiém cac ddi twong - c6 ddu hiéu sém cua tic nghén duong
dan khi nhé tir 2 nhém: (1) nhém khoe - hat thude (n = 115) va (2) nhom khoe -
khong hut thude (nhém ching) (n = 63)

Két qua nghién ctru cho thiy khong phai tit ca nhitg nguoi hat thude 14
déu c6 dau hiéu som cua tic nghén dudng din khi nho (ddu hiéu tic nghén nho
som). Nhom khoe - hat thude c6 115 dbi twong, trong d6 co6 n = 75 d6i twong bi tic
nghé&n nho sém, chiém ti 1& 65, 2 % (75 / 115) (Bang 3.6).

Nhom khoe - khong hut thude (nhém chimg) c6 63 dbi tugng, trong d6 cb
n = 6 d6i tuong bi tac nghén nhé sém trong duong dan khi nho, chiém ti 1€ 9,5% (6
/ 63) (Bang 3.6).

Bang 3.24: So sanh mirc d biéu hi¢n gen MMP-12 & nhém khée - c6 dau hiéu
sém ciia tic nghén dwong din Khi nhé so véi nhém khée - khong cd diu hiéu

sé'm ciia tic nghén dwong din khi nhé.

gﬂg&g?:fﬁg) S6 chu ki | $6 chu ki S:gcul’lal; lg“ Tilg

(Nhém khée - hit "%gf'r")‘ g "%gf'r")‘ g gen A E:z

thuoc va nhém khée - MMP-12 : p
khéong hut thudc) Ml\g/IeFr’]- 12 B-fcr'lin chuén hoa (zgirét)

(n=115 va n=63) (ACT)

Nhém khée -

co dé}l hiéu sém 30,51 22,45 8,01 5801 0001
cia tac nghén + 0,96 + 0,83 + 0,91 ’
(n=81) 205 | _
Nhém khée - T
khong d4u hiusém | 31,12 | 22,11 005 | 290 p==0,001
ciia tic nghén +1,26 | +0,95 +1,17

(n=97)

p = so sanh 2 nhém theo phép kiém T-test. Tuong quan Pearson r = 0,524, p* = 0,001

Bang 3.24 cho thay biéu hién gen MMP-12 & nhom khoe - ¢6 dau hi¢u sém
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cta tic nghén dudng din khi nho cao hon so véi nhém khoe - khéng c6 dau hiéu
som cua tic nghén duong dan khi nhd, cO ¥ nghia thong ké, p = 0,001. Tuong tng
v6i s6 chu ki ngudng gen MMP-12 1an luot 1a ACT = 8,01 + 0,91 va 9,05 + 1,17.
Két qua so sanh mirc d6 biéu hién gen MMP-12 & nhom khoe-co tic nghén
nhoé sém so v6i nhom khoe - khong tic nghén nhé sém duoc trinh bay & Biéu d6

3.15 dusi day:

< -
-~ —_
11.753333 1 Nhém khde — khéng p = 0,001
10. 705867 —] % o , S -
10.3233337 dau hiéu sm cua tac B Nh6m khé B
— - ~ . x . om oe —Cco
= 9926857 nghén dwong dan khi 44U hidu s 5
i > | m
Q zs3eser nhd ACT= 9,05 +1,17 ‘au hieu som cua
< o oo ta~c nghén dudng
- o.230000—] —_— 2 i nha
(2') q  ©odsasss dan khi nhé
85973333 —
O C pate et ACT=8,01 £0,91
5 I B.663333—
O 2 Z3S00004
Z2 < 5 283333—
— .1 93333
X T & 043333
S © 7 a00000— =
7. STEEET—
I « . =
O © rSasen
! T . 483333
O 2 7.190000—
n = 7.0S0000—]
5. 893333
E 5. 7300007 R —
Z 5. 0433335 _—
% Ll T
NHOM KHOE — KHONG TAC NGHEN NHO SOM NHOM KHOE - TAC NGHEN NHO SOM

NHOM KHOE — KHONG DAU HIEU SOM CUA TAC NGHEN DU'ONG DAN KHi NHO VA
NHOM KHOE — CO DAU HIEU SOM CUA TAC NGHEN BPU'ONG DAN KHi NHO

Biéu dd 3.15: So sanh mirc dd biéu hién gen MMP-12 & nhom khée - c6 diu
hiéu s6'm ciia tic nghén dwong dan khi nhé so véi nhom khée - khong dau hiéu

sém ciia tic nghén dwong din khi nhé

Biéu d6 3.15 cho thdy mirc d6 biéu hién gen MMP-12 ¢ nhom khoe - ¢6 dau
hiéu sém cua tic nghén dudng dan khi nho ting cao hon so véi nhém khoe - khong
801 2905 ¢4y

6 dau hiéu sém cua tic nghén dudng dan khi nhé 2,05 lan ( so vOi

nghia thong ké, p = 0,001.

Két qua trén cho thdy mirc d6 biéu hién gen MMP-12 trong dam ting cao
phan anh diu hiéu sém cua tic nghén duong dan khi nho (c6 tic nghén nho sém)
trong phoi ¢ nhitng ddi twong khoe manh (chua bi bénh BPTNMT), va cho thay dau
hiéu som cia tic nghén duong dan khi nho thudng gip nhat 1a & nhom khoe manh -

hut thudc 14 dai dang.
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3.4.2 So sanh mirc d9 biéu hién gen MMP-12 ¢ nhém khée - hit thudc - c6 dau
hiéu s6'm ciia tic nghén dwong din khi nhé so véi nhém khée - hit thude -
khong diu hiéu sém ciia tic nghén dwong din khi nho

Nhom hat thude 14 dai dang 1a nhém c6 nguy co cao mac bénh BPTNMT,
thudng c6 dau hiéu sém cia tic nghén duong dan khi nhé. Do dé, trong phan dudi
day (Bang 3.25) khao sat tim kiém biéu hién gen MMP-12 & cé4c d6i twong - hit
thudc 14 - ¢6 dau hiéu sém cua tic nghén dudng din khi nho.

Nhom khoe - hat thude c6 tong cong 1a 115 d6i tuong, trong d6 c6 n =75 dbi
tugng c6 ddu hiéu sém cua tic nghén duong din khi nho, chiém ti 1& 65,2 % va 40
d6i twong - khdng ¢ dau hiéu sém cua tic nghén dudng din khi nho, chiém ti 16
34,8% (Bang 3.6)
Bang 3.25 So sanh mirc d9 biéu hién gen MMP-12 & nhém khée - hut thude - c6
diu hi¢u sém ciia tic nghén dwong din khi nhé so véi nhém khée - hiit thudc -

khong dau hiéu sém ciia tic nghén dwong din khi nhé

S6 chu Ki
S6 chuki | S6 chuki | ngudng Ti 1é
NHOM KHOE nguong nguong gen biéu
-HUT THUOC (CT) (CT) MMP-12 | 22" |  hién
(n=115) gen gen chuén gen P
MMP-12 | B-Actin héa (2744CYy
(ACT)
Nhém khée -
hat thude - 6 dau | 30,16 22,12 7,84 5784
hi¢u s6m ciia tic | +0,95 +0,87 +0,93
nghén (n=75) 1,87 |0,0001
Nhém khée - 1
hat thude - khong | 30,22 21,45 8,75 287
diu hi¢u sém caa | +1,17 +0,75 +1,07
tic nghén (n=40)

Bang 3.25 cho thay biéu hién gen MMP-12 ¢ nhém khoe - hit thudc - ¢ dau
hiéu sém cua tic nghén dudng dan khi nho cao hon so vi nhém khoe - hut thube -
khong c6 dau hiéu sdm cua tac nghén duong dan khi nho, c6 y nghia thong k&, p =
0,0001. Tuong tng v6i s6 chu ki ngudng gen MMP-12 1an luot 1a ACT = 7,84 +
0,93 va 8,75 = 1,07.

Két qua biéu hién gen MMP-12 ¢ nh6m khoe - hit thude - c6 dau hiéu sém
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ctia tic nghén duong dan khi nho duoc trinh bay & Biéu d6 3.16

IA
Y

10616667 p = 0,0001

10.083333—
9.540000—] ) . S
9 603333 Nhom khoe —
9423333 , £ .
5 300000 hgt thudce - khong ) ) ) )
9.230000—] dAu hiéu sém cla tic Nhom khde — hat
9 076667 ; £ L A Lia
8.900000] nghén ACT= 8,75 1,07 thuoc - c6 dau hiéu
8.753333 % s&dm cla tac nghén
5.673333
2 BOEEET— ACT=7,84 £ 0,93
5.443333
8.3TEEET—
&.280000—]
5.190000—]
8.073333
T DOEEET
7.883333 —
T .BSEE6T—
7683333
T 526667
7.333333
T.22EEET
7173333
5955667 —
5.5823333
5.516667
5.043333— —_

ACT)

GEN MMP-12 CHUAN HOA (

NHOM KHOE — HUT THUGC-KHONG TAC NGHEN NHO SOM NHOM KHOE — HUT THUGC-TAC NGHEN NHO SOM
NHOM KHOE — HUT THUGC - KHONG DAU HIEU SOM CUA TAC NGHEN DU'ONG DAN KHi NHO

VA NHOM KHOE — HUT THUGC - €O DAU HIEU SGM CUA TAC NGHEN DUONG DAN KHi NHO

Biéu d0 3.16: Biéu hién gen MMP-12
Nhom khée - hit thude - c6 ddu hi¢u sém ciia tic nghén dwong din khi nhé va
nhom khée - hit thube - Khong diu hiéu sém ciia tic nghén dwong din khi nhé
Biéu d6 3.16 cho thay biéu hién gen MMP-12 & nhdm khée - hit thude - ¢6
dau hiéu sém cua tic nghén duong din khi nho cao hon so v6i nhém khoe - hit
thudc - khong c6 dau hiéu sém cua tic nghén duong dan khi nho 1,87 1an (2% so

v6i 2787, ¢ ¥ nghia thdng ké, p = 0,0001

Nhu vay, biéu hién gen MMP-12 trong dam ting cao & ngudi hut thude 14, va
ting cao rd rang hon & ngudi hut thude 14 - co du hiéu som cua tic nghén dudng
dan khi nho. Nhu vay, mutc d6 biéu hién gen MMP-12 trong dam tir cao xudng thap
lan Iuot 13: nhdm khoe - hit thude - ¢6 dau hiéu sém cia tic nghén duong din khi
nho (ACT = 7,84 + 0,93) > nh6m khoe - hit thude- khéng ¢ dau hiéu sém cua tic
nghén duong dan khi nho (ACT = 8,75 + 1,07) > nhdm khoe - khong hut thude
(nhom ching) (ACT = 9,47+ 1,08) (Bang 3.25 va Bang 3.16).
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CHUONG IV. BAN LUAN

4.1 PAC PIEM DICH TE, LAM SANG VA BIEU HIEN GEN MMP-12
TRONG TE BAO PAM O CAC NHOM NGHIEN CUU
4.1.1 Tubi tac

Tudi trung binh chung cua cac ddi twong (n = 351) trong nghién ctru 14 65,2
+ 8,5, dbi tuong c6 tudi thap nhat 13 55 tudi va dbi twong c6 tudi cao nhit 1a 93 tudi.

Tudi trung binh ctia nhom ddi twong BPTNMT (n = 173) 14 65,1 + 8,6
(Bang 3.1), két qua nay twong ty v6i cac nghién ctru trong nudc va ngoai nudc:
nghién ctru cta tic gia Thai Thi Thuy Linh (2012) [6] cho thiy nhém BPTNMT c6
tudi trung binh 1a 68,9; L& Thi Huyén Trang (2012) [9] cho thiy nhém BPTNMT c6
tudi trung binh 14 67,2; nghién ciru cia tic gia Tran Thién Luan (2008) [7] cho thiy
nhém BPTNMT c6 tudi trung binh 13 66,9 + 10,0; nghién ctru cua tac gia Pham
Hoang Khanh (2012) [5] cho thiy nhém BPTNMT cé tudi trung binh 1 66,4 *
11,6; nghién ciru cua Babusyte (2007) [17] cho thay nhém BPTNMT c¢6 tudi trung
binh 12 64,2 + 4,9; nghién ctru cua tac gia Gilowska (2019) [51] cho thdy nhom
BPTNMT c6 tudi trung binh 1 70,4 + 9,0; nghién ciru cua tac gia Wengdong Hao
(2019) [137] cho thdy nhém BPTNMT c6 tudi trung binh 14 70,9 # 7,6; nghién ciru
cua tac gia Kraen M (2019) [85] cho thdy nhém BPTNMT c¢6 tudi trung binh 1a
66,0 +6,2.

4.1.2 Giéi tinh

Nhém ddi tugng bénh BPTNMT trong nghién ciru dugce chon ngiu nhién,
Tuy nhién, co rat it ddi twong nit gidi mac bénh BPTNMT dén kham ho hap tai
Bénh vién Nguyén Trai va Bénh vién Pai Hoc Y Dugc TPHCM.

Nhém BPTNMT- chung c6 173 dbi twong tham gia nghién ctu, trong do
nam gi6i la n = 153 d6i tugng, chiém ti 18 12 88,4 % (153/ 173) va nir gisi la n =
20 d6i tuong, chiém ti 18 1a 11,6% (20/ 173), ti 16 nam cao hon nit 7,6 lan (Bang
3.2), két qua trén cho thay ddi tugng mac bénh BPTNMT hau hét 1a nam gidi.

Ti 1é nam / nit mac bénh BPTNMT trong nghién ctru ciia ching t6i 1a twong
tu mot sd nghién ciru ¢ trong nude: (1) nghién ctru cua tac gia Pham Hoang Khanh
(2012) [5] trén 562 bénh nhan BPTNMT, cho thiy c6 s bénh nhin nam 1a n = 512

d6i twong, chiém ti 18 91,1% va sé bénh nhan nit 1a n = 50 dbi twong, chiém ti 18
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8,9%, ti 16 nam / nit 1a 10/ 1; (2) nghién ctru ciia tac gia Lé Khic Bao (2012) [1] trén
153 bénh nhian BPTNMT, cho thdy c6 s bénh nhan nam la n = 142 d6i tuong,
chiém ti 1 92,8% va bénh nhan nit 1a n = 11 d6i twong, chiém ti 1& 7,2%, ti 1& nam /
ntr 1a 13/1; (3) nghién ctru cua tac gia L& Thuy Linh (2012) [6] trén 100 bénh nhan
BPTNMT, cho thay c6 s6 bénh nhan nam 1a n = 100 ddi tugng, chiém ti 1¢ 100% va
khong co doi tuong bénh nhan nir.

Ti 1¢ nam / nit mic bénh BPTNMT trong nghién ctru ctia chung toi tuong tur
nhu cac nghién ctru ¢ trong nudce. Tuy nhién, cé su khac biét so vdi cac nghién clru
& nudce ngoai: (1) nghién ciru PLATINO cua tac gia Ana Maria (2005) [13] trén 759
bénh nhan BPTNMT, cho thay c6 s bénh nhan nit 12 n = 362 ddi twong, chiém ti 18
47,7% va sb bénh nhan nam 1a n = 397 d6i twong, chiém ti 18 52,3%, ti 1¢ nam / nit
ngang bang nhau 1a 1 / 1; (2) nghién ctru cta Schirnhofer (2007) [117] trén 1.256
bénh nhan BPTNMT, cho thiy bénh nhan nam chiém ti 1¢ 1a 54,5% va bénh nhan
nit chiém ti 18 1a 45,5%, ti 18 nam/nit 12 1,2 / 1; (3) nghién ciru cua Barbara (2013)
[18] trén 702 bénh nhan BPTNMT, cho thay bénh nhan nam la n = 356 di tuong va
bénh nhén ni 1a n = 346 ddi twong, ti 1¢ bénh nhan nam/nit 1a 1/ 1; (4) nghién ctru
cta Frederik (2015) [48], trén 95 bénh nhan BPTNMT, cho thdy nam chiém ti 18
70,5% va nit chiém ti 1 29,5%, ti 1& bénh nhan nam /nit 14 2,4/ 1.

Nhu vay, két qua nghién ctru ctia chung t6i va cac nghién ciru & trong nude
tuong ty nhu nhau, s6 dbi twong miac bénh BPTNMT hau hét 12 nam giéi va rét it
d6i tuong 13 nir giéi. Tuy nhién, khic véi cac nghién ciru & nude ngoai, cac nghién
clru & nude ngodi co sé ddi tuong mac bénh BPTNMT ¢ nam gii ngang bang véi
nir gioi.

Tinh trang nam gid¢i mic bénh BPTNMT chiém da sb trong cac nghién ciru
& trong nudce, cd thé 1a do hau hét ddi twong nghién thudce 14 12 nam gidi, nguoc lai
phu nit rat it khi hat thudc 14; theo nghién ciru ctia Bo Y Té Viét Nam trong diéu tra
GATS 2015 cho biét ti 1¢ nam gi6i hut thudc 1a 45,3% va nir gidi hat thube 1a 1,1%
trong dan so, ti 1& hat thude 14 nam / nit 1a 45 / 1.

4.1.3 S6 ddi twong & cac giai doan GOLD

Bang 3.3 cho thiy sb déi twong ¢ 4 nhém: GOLD |, GOLD I, GOLD Il
va GOLD 1V lan luot 1a 42 (24,3%), 47 (27,2%), 48 (27,7%), va 36 (20,8%). Nhu
vay, tai Phong kham ho hép, nhom GOLD IV co ti I€ thép hon cac nhém khac.
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4.1.4 Sb go6i - nim (pack - years) & cac nhém

Trong nghién ctru cta ching t6i, ¢4 2 nhém dbi tuong hut thude 14 1a: (1)
nhém BPTNMT - hat thudc va (2) nhém khée - hat thude, cac ddi tuong nay da hat
thudc voi khoi luwgng rat 16n, trong thoi gian dai, mdi ngay ho hut it nhat 1a 0,5 goi
thudc 14 (tir 0,5 dén 2 goi, mot goi cé 20 diéu) va thoi gian hit cua ho it nhét 1a 35
nam (tir 35 dén 66 nam). Nhu vay, sd goi thude - nim (pack - years) cta ho rat cao;
& nhdm khoe - hit thudc co sb g0l - nam trung binh la 46,57 £19,62 va & nhom
BPTNMT - hdt thube ¢6 sé goi - nam trung binh 14 50,65 + 16,75 (Bang 3.4).

Nhoém BPTNMT- hit thudc trong nghién ctru cua ching t6i dd hat thude
v6i s6 goi - nam (pack - years) rit cao. Tuong tu cac nghién ciru ¢ nude ngoai: (1)
nghién ctru ciia Demedts (2006) [39] & nhém BPTNMT c¢6 sé goi - nam 12 42,0 (tir
26 dén 55 goi - nam); (2) nghién ctru cua Natalie Terzikhan (2016) [103] & nhom
BPTNMT c6 s6 goi - nam 1a 34,6 + 19,8; (3) nghién ctru cua tac gia Redka (2012)
[115] & nhém BPTNMT c6 sb goi - ndm 1a 50 (tir 38 dén 72 goi- nam); (4) nghién
ctru cta Kraen (2019) [85] & nhém BPTNMT c¢6 s6 géi - nam 35 + 23.

Pang chi y, trong nghién ctru cia chiing t6i, & nhom khoe - hut thude c6 sb
g0i - nam (pack- years) la 46,57 19,62 cao hon so v4i nhom tuong tu & cac nghién
ctru & nude ngoai: (1) nghién ciru ciia Demedts (2006) [39] cho thiy ¢ nhoém khoe -
hit thudc c6 s gobi - nam 1a 35 (tir 16 dén 43 g6i nam); (2) nghién ciru Babusyst
(2007) [17] cho thay & nhdém khoe - hit thude ¢6 sd goi - nam 1a 28,8 + 12,1; (3)
nghién ctru cua Redkha (2012) [43] cho thay ¢ nhom khoe - hit thube ¢ s goi -
nam 1a 31,0 ( tir 24,5 dén 38,0 g6i - nam).

Nhu vay, s6 gbi - nam trung binh & nhém ngudi Viét khoe - hit thude trong
nghién ctru ndy cao hon so véi nhdm khoe - hit thude ¢ nude ngoai 1,5 1an (46 so
v6i 31g6i - nam); Pidu ndy c6 thé 1a nguyén nhan din dén tin sudt mic bénh
BPTNMT ¢ nudc ta kha cao chiém 6,7% trong dan sd (nguoi 16m), cao hon nhiéu
nude trong khu vyc Chau A Thai Binh Duong [134], [153]. Tan sudst BPTNMT &
phia bac Viét Nam 13 7,1% dan s6 ngudi 16n [62]. Thém vao do, bén canh tinh trang
nam gi6i c6 thoi quen hut thude 14 rat nhidu; & nudc ta, do tinh trang kinh té xa hoi
con kém, méi trudng khong khi bén ngoai bi 6 nhiém nhiéu bui min, khoi byi va khi

doc hai, moi truong khong khi trong nha khong thong thoang, khong gian chat hep,
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thoi quen ndu nudng trong nha; nhitng diéu ndy, di gop phan thac ddy dan dén gia
ting tan sudt mic bénh BPTNMT.

O nhém khoe - hat thude 14 trong nghién ctu c¢d thong sé FEV,/ FVC =
0,72 + 0,10 (Bang 3.5) la diéu dang chu ¥, vi gia tri ndy rat gan véi gia tri ngudng
mic bénh BPTNMT (FEV,/ FVC < 0,70). Két qua nghién ctru cua ching toi vé
thong s6 FEV1/ FVC & nhom khée - hat thude xau hon, ning né so véi nhom tuong
tu & cac nghién ctru nudc ngoai; Nghién ctru cua tac gia Redka (2012) [115] cho
thidy nhom khoe - hit thudc c6 thong sé FEV; / FVC = 0,78; nghién clru cia tic gia
Demedts (2006) [39] cho thiy & nhdm khoe - hit thube ciing c6 FEV,/ FVC = 0,78.

O nhém khoe - hat thube trong nghién ciru, ¢ FEV1 / FVC = 0,72 + 0,10
cho thay ho c6 nguy co cao mac bénh BPTNMT, nguyén nhan din dén nguy co cao
& nhom khoe - hat thude c6 thé 12 do ho da hut thude 14 v6i sd goi - nam qua 16n
(46,57 £19,62 g0i - nam, Bang 3.4).

Két qua s6 goi thudc - nam (pack - years) & cac ddi tuong & 4 giai doan tic
nghén GOLD I, GOLD II, GOLD III va GOLD IV lan luot 1a 28,62 + 15,08; 45,11
+ 22,15; 48,30 + 18,10 va 56,13 + 15,33, su khac biét vé s6 goi - ndm & cac nhom
GOLD nay c6 y nghia thong ké, p = 0,032 (Bang 3.4). Két qua nay cho thay cac doi
tugng BPTNMT & giai doan tic nghén ning c6 sd goi - nim (pack - years) cao hon
so voi cac dbi tuong BPTNMT ¢ giai doan tic nghén nhe. Phép kiém twong quan
Pearson vé s6 goi thudc - nam da hat lién quan véi mic do tic nghén (giai doan
GOLD) ¢ dudng dan khi cho thay c6 mdi twong quan thuan, r = 0,231 va p = 0, 006
(Bang 3.4). Nhu vay, ¢ bénh nhan BPTNMT, mirc d6 tic nghén (GOLD I, I, 111,
IV) & dudong dan khi c6 lién quan thuan véi sd goi thude - nam (pack - years) ma
bénh nhan da hut.

S6 g6i thude - nam (pack - years) ¢ cac d6i tugng & 3 nhom tudi (nhém <
60 tudi, 60 - 69 tudi, va > 70 tuoi) lan lugt 1a 42,55 + 16,80, 46,38 + 20,90 va 49,98
+ 15,99, khong c6 y nghia thong ké, p = 0,773. Thong thuong, ¢ nhitng ngudi 16n
tudi hon c6 thoi gian tiép xtic vdi nguy co khéi thudc 14 nhiéu hon va sé goi - nam
c¢6 thé 13 cao hon so voi nhom tré tudi hon. Tuy nhién, trong nghién ctru nay, két
qua cho thay sb goi thudc - nam ¢ 3 nhém tudi trén khong khac biét, khong co y
nghia thong ké p = 0,773 (Bang 3.4).
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4.1.5 Gia tri trung binh cac thong sé hé hap é cac nhém nghién ciru: (1) nhom
BPTNMT - hit thude, (2) nhém BPTNMT - khdng hat thude, (3) nhém khée -
hit thudc, (4) nhém khée - khong hit thudce

T4t ca cac ddi tuong tham gia nghién ciru déu duoc do phé dung ki (may do
phé dung ki KOKO), két qua duoc ghi nhan trén phé dung ki gom c6 cac thong sb
hd hap: SCV, FVC, FEV1(L), FEV1/FVC, FEV1% - du doan, FEV6, FEF 25-75% _
du doan va PEFR (L/S) (may do nay khong cé chirc nang do DLCO).

Céc thong s6 ho hap trén phé dung ki phan anh tinh trang tic nghén céc
duong din khi & bénh nhan BPTNMT, cac thong sé hdé hap nhu: FEVI / FVC,
FEV1 (L), FEV1% - du doan va FEF 25-75% - du doan 1a cic thong sd quan trong
nhat trong BPTNMT, mirc d6 tic nghén duong dan khi c6 lién quan chit ché voi
cac thong sb ho hap va lién quan dén nghién ctru nay.

So sanh gia tri trung binh & tat ca cac thong s6 ho hap (FEV1/ FVC, FEV1
(L), FEV1% va FEF 25-75% ) & 4 nhom dbi twong: (1) nhom BPTNMT- hut thudc,
(2) nhém BPTNMT- khdng hdt thude, (3) nhém khoe - hit thude, (4) nhom khoe -
khong hut thude, co ¥ nghia thong ké, déu ¢ p = 0,001 (Bang 3.5) .

Két qua vé thong s6 FEV, (L)

Két qua gia tri trung binh cta théng s FEV4(L) (s6 lit khi tho ra ging stc
trong 1 gidy dau) ¢ 4 nhom d6i twong: (1) nhém BPTNMT - hit thudc, (2) nhém
BPTNMT - khéng hit thude, (3) nhom khoe - hat thude, (4) nhom khoe - khdng hit
thudc 1an luot 12 1,02 + 0,27; 1,20 + 0,34; 1,88 + 0,65 va 2,32 + 0,69, c6 ¥ nghia
théng ké, p = 0,001 (Bang 3.5). Nhu vay, dung tich tho ra & 1 gidy dau (FEV1) & 4
nhom dbi tuong trén c6 khac biét rd rang.

So sanh nhom khoe - hat thude so véi nhém khoe - khong hit thue (nhom
ching) vé dung tich khi thd ra trong mot gidy dau (FEV1(L)) lan luot la: 1,88 +
0,65 va 2,32 + 0,69; phép kiém T- test, p = 0,0002; két qua ndy cho thdy c6 kha
nang 1a nhitng ngudi khoe - hit thude 14 da ¢d sy hinh thanh va tién trién tic nghén

som & cac duong dan khi nho (dudng kinh < 2 mm) & phoi.

Két qua vé thong s6 FEV,% - du doan

So sanh gia tri trung binh cta théng s FEV,% - dy doan & 4 nhom dbi
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tugng: (1) nhém BPTNMT- hat thudc, (2) nhém BPTNMT- khdng hat thube, (3)
nhoém khoe - hut thude, (4) nhém khoe - khdng hit thude (nhom chimg) 1an luot 1a
0,45 + 0,17; 0,62 + 0,20; 0,88 + 0,23 va 0,99 * 0,19, su khac biét c6 y nghia thong
ké, p=0,001 (Bang 3.5).

Két qua ndy cho thidy muc do tic nghén duong dan khi (FEV1%) ¢ 4 nhém

do1 tugng trén co khac biét ro rang.

Két qua vé thong sé6 FEF 25-75 % - dw doan

So sanh gié trj trung binh cta thong sé FEF 25-75 % - du doan (thong sé phan
anh d4u hiéu som cua tic nghén duong din khi nhd) ¢ 4 nhom ddi twong: (1) nhém
BPTNMT - hut thude, (2) nhém BPTNMT - khong hdt thude, (3) nhom khoe - hut
thudc, (4) nhom khoe - khong hit thuée (nhém ching) 1an luot 1a 0,22 + 0,09; 0,32
+0,09; 0,49 + 0,12 va 0,94 + 0,35, c6 ¥ nghia théng ké, p = 0,001 (Bang 3.5) . Két
qua ndy cho thdy mirc d6 tic nghén dudng dan khi nhé & 4 nhom dbi tuong trong
nghién ctru déu c6 khac biét rd rang.

O nhém BPTNMT - hut thude va nhém BPTNMT- khong hat thude ¢6 thong
s6 FEF 25-75 % - dy doan lan luot 14 0,22 + 0,09 va 0,32 + 0,09 (Bang 3.5), Két qua
ndy cho thay & bénh nhan BPTNMT (hit thude hodc khong hat thube) ludn c6 FEF
25-75 9% - du doan rat thip; déng nghia véi tinh trang tic nghén & cac duong dan khi
nho rat nhiéu lan rong trong 2 14 phoi ¢ nhitng bénh nhan BPTNMT.

Pang cha y 13 & nhom khoe - hit thude 14 co gia tri ciia FEF 25-75 % - du
doan 1a 0,49 + 0,12 (Bang 3.5). Piéu nay cho thy cac ddi twong nhom khoe - hit
thudc 14 nay di co dau hiéu sém cua tic nghén ¢ duong din khi nho (theo tiéu
chuén cua phé dung ki, cac ddi tuong c6 dau hiéu sém cua tic nghén dudng dan khi

nho dugce xac dinh khi ho ¢6 FEF 25-75% - du doan < 0,60).

Két qua vé thong s6 FEV,/ FVC

Nghién ciru cho thidy & nhém khoe - hit thudce ¢6 thong sé FEV, / FVC =
0,72 + 0,10 (Bang 3.5), gia tri nay rat gan gia trj ngudng mic bénh BPTNMT
(FEV,/ FVC < 0,7). Két qua nay cho thdy nhém khoe - hiit thude (trong nghién ciru
nay) 12 nhom c6 nguy co cao mic bénh BPTNMT, ¢6 thé xem ho nhu 1a bénh nhan

BPTNMT ¢ giai doan 0 (trudc day, cac nha nghién ctru phan loai bénh nhéan



88

BPTNMT - giai doan 0 1a cac ddi tuong Khoe - hit thude - ¢6 triéu ching) [68].

Trong nudc, ching t6i chua thiy nghién ciru c6 thiét ké twong ty dé ching
t0i so sanh.

Nghién ctru ctia ching t6i c6 két qua tuwong tu cac nghién ciru ¢ nudc ngoai:
(1) Nghién ciru cua tac gia Demedts (2006) [39] cho thdy nhom khée - hat thude 14
c6 FEV1/ FVC =0,78; (2) Nghién ctru cua tac gia Redka Chaudhuri (2012) [115]
cho thiy nhom khoe - hut thube ciing c6 FEV;/ FVC = 0,78; (3) Nghién ctru cta tac
gia Gilowska (2019) [51] cho thay nhom khoe - hat thude c6 FEV1 / FVC = 0,88.

Két qua nghién ctru ndy cho thidy nhém khoe - hut thude c6 FEV,/ FVC =
0,72 + 0,10 (Bang 3.5), gi4 tri nay rat gan gia tri ngudng mac bénh BPTNMT, két
qua nay c6 thé 1a do cac ddi twong nhdm khoe - hit thube da hat thube qua nhiéu
v6i s6 goi - nam (pack-years), ho da hut thudc 46,57 +19,62 goi - nam.

O nudc ta, do tinh trang kinh t& x3 hoi con kém, mdi truong khong khi 6
nhiém trong nha va bén ngoai rat nhiéu va dic biét 14 trong dan sé ngudi 16n c6 tan
suat hut thude 14 rat cao (hat thudc ¢ nam giéi chiém ti 16 1a 45,3 %, theo diéu tra
GATS ciia Bo Y Té), va ho hut thudc 14 rt nhiéu (trong nghién ciru nay 1a 46,57
+19,62 g0i - nim); cac yéu t6 trén da gbp phan dan dén tic nghén dudng dan khi nho
trong phdi, din dén BPTNMT, va dan dén tan suat mac bénh BPTNMT & nudc ta
rat cao. Nghién ctru cia tac gia Hoang Thi Lam (2014) [62] cho thiy tan suit mac
bénh BPTNMT ¢ Mién Bic Viét Nam 1a 7,1% trong dan s nguoi 16n; nghién ctiu
clia tac gia Yong Soo (2011) [153] cho thay tan suat BPTNMT & Viét Nam 1a 6,7%
trong dan s6 ngudi 10n, cao nhat trong 12 nudc Chau A Thai Binh Duong [153], tan
suat nay cao hon hau hét cac nudc Chau Au [111].

4.1.6 Ti 1¢ d6i twong - c6 dau hiéu sém cia tic nghén dwong din khi nhé (con
goi 12 tic nghén nhé sém) & nhom khée - hit thude va nhom khée - khéng hat
thudc

Déi tuong - c6 dau hiéu sém cia tic nghén duong din khi nho trong phoi 1a
nhimg ngudi khdng mic bénh BPTNMT, nhung ho ¢6 FEF 25-75% - dy doan < 0,6.

Khao sat tim kiém cac d6i twong c6 ddu hiéu sém cua tic nghén duong dan
khi nhé tir 178 d6i twong ctiia 2 nhdm: (1) nhdém khoe - hit thude (n=115) va (2)
nhom khoe - khong hit thude (nhém ching) (n = 63) (Bang 3.6).
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Nhém khoe - hat thude co 115 dbi tuong, trong do, sd ddi tuwong - ¢6 du
hiéu sém cua tic nghén dudng dan khi nho 1a n = 75 d6i twong, va khong dau hiéu
som cua tac nghén dudng dan khi nho 1a n = 40 ddi twong; s6 dbi tuong c6 diu hiéu
sém cua tic nghén duong din khi nho chiém ti 16 12 65,2 % (75 / 115). Két qua nay
cho thiy da sé nhitng ngudi hat thude 14 dai ding déu c6 ddu hiu sém cua tic
nghén dudng dan khi nh.

Nhom khoe - khong hut thude 63 d6i twong, trong do, sé dbi tuong - c6 dau
hiéu sém cua tic nghén dudng din khi nho 12 n = 6, chiém ti 1 9,5% (6 / 63).

4.1.7 Ti 1¢ d@6i twong BPTNMT - nguy co cao va ti 1¢ doi twong BPTNMT-
nhiéu triéu ching

Nhom BPTNMT - chung ¢6 173 ddi tuwong; trong dé, gdbm c6 2 nhom: (1)
nhém BPTNMT- hat thude 14 ¢6 n = 112 ddi twong va (2) nhém BPTNMT - khdng
hat thude 14 c6 n = 61 dbi twong (Bang 3.6).

GOLD 2020 phan loai bénh nhan BPTNMT - ¢4 nguy co cao cin ¢l vao tién
str s6 dot cép / nam, va murc d0 nang cua dot cép.

Két qua nghién ctru sé dbi twong nhdm BPTNMT - ¢6 nguy co cao la n =
117 ddi tuong, chiém ti 1& 13 67,6 % (117 / 173) (Bang 3.7) cho thiy da sb bénh
nh&n BPTNMT trong nghién clru nay c6 nguy co cao va tic la ho bi anh huong
nang né dén doi sdng sinh hoat.

Tuong tu, GOLD 2020 phéan loai bénh nhan BPTNMT - ¢ nhiéu tri¢u chirng
hodc BPTNMT - ¢6 it triéu chiung can ct theo thang diém CAT va thang diém
mMRC.

Két qua nghién ctru cho thiy ddi twong nhom BPTNMT - ¢ nhiéu triéu
chtng n = 95, chiém ti 18 1a 54,9 % (95 / 173) (Bang 3.7). Nhu vay, da s6 bénh nhan
BPTNMT trong nghién ctiru nay co nhiéu triéu chung, va tirc 1a ho bi bénh anh
huong niang né dén doi séng, sinh hoat.

Két qua nghién ctru nay cua chiang t6i khong c6 tai liéu trong va ngoai nudc
dé so sanh.

4.1.8 Ti 1¢ d6i twong theo phian nhém A, B, C, D & nhém BPTNMT

Nhoém BPTNMT - chung c6 173 d6i tuong; trong d6, gdm c6 2 nhom: (1)

nhom BPTNMT- hit thude 14 ¢6 n = 112 d6i tuong va (2) nhém BPTNMT - khéng
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hat thude 14 6 n = 61 ddi tugng (Bang 3.6).

Nhoém BPTNMT - chung dugc phan chia thanh 4 nhom: nhom A, nhom B,
nhom C, nhém D véi s6 ddi twong va ti 1¢ 1an luot 13 27 (15,6%), 29 (16,8%), 51
(29,5%), 66 (38,1%) (Bang 3.7). Nhu viy, két qua trén cho thiy da sb bénh nhan
BPTNMT dén kham bénh tai Phong Kham Hé Hap 14 thudc vé nhém D, tic 1 cac
nhom nhiéu tri¢u ching.

4.1.9 Pic diém mirc d9 biéu hién gen MMP-12 & 4 nhom nghién ciru

Mirc d6 biéu hién gen MMP-12 dugc phan anh thong qua sb chu ki ngudng
(ACT). Két qua nghién ctru (Bang 3.9) cho thiy sb chu ki ngudng cua gen MMP-12
& 4 nhém d6i twong nhu sau: (1) nhém BPTNMT - hut thude ¢6 ACT = 7,61 + 1,10;
(2) nhém BPTNMT - khéng hit thude ¢ ACT = 7,81 + 1,11; (3) Nhém khoe - ht
thudc c6 ACT = 7,86 + 1,02; (4) Nhom khoe - khong hit thude c6 ACT = 9,47 +
1,08 (Bang 3.9). Két qua nay cho thay mic d6 biéu hién gen MMP-12 trong dam tir
cao xubng thap theo tha tu 1a: (1) nhom BPTNMT - hat thudc > (2) nhom
BPTNMT - khdng hut thude > (3) nhom khoe - hit thude > (4) nhém khoe - khong
hut thude (nhém chimg), c6 ¥ nghia thong ké, p = 0,001 (Bang 3.9).

Nhom BPTNMT - hat thudc c6 mirc d6 biéu hién gen MMP-12 cao nhat
(trong Gng voi sd chu ki ngudng thap nhit 1a ACT = 7,61 + 1,10) va nguoc lai,
nhom khoe - khong hut thude (nhém ching) 6 mirc d6 biéu hién gen MMP-12 thap
nhat (tuong tng vdi s6 chu ki ngudng cao nhat 1a ACT = 9,47 + 1,08).

Nhu vay, két qua nghién ctru cho thay biéu hién gen MMP-12 luén c6 trong
dam kich thich & tit ca moi dbi trong nghién ctru (d6i twong bénh BPTNMT va d6i
tugng nhom khoe), va cho thdy mirc do biéu hién gen MMP-12 trong dam & cac
nhom nghién ctru 1a khong dong nhat, do lién quan véi bénh I BPTNMT va / hoidc
tinh trang hat thudc 14 (Bang 3.9).

Két qua nghién ciru ciia chiing toi twong tw mot s6 nghién ciru & nwée ngoai:

(1) Nghién ciru cua tac gia Peng Qu (2009) [107] cho thiy mirc d6 biéu hién
gen MMP-12 tir cao xudng thip lan luot 1a: nhém BPTNMT - hut thuéc > nhém
BPTNMT - khong hit thudc > nhom khoe - khdng hut thude (nhém chimg), va
tuong ung voi sb chu ki ngudng gen MMP-12 lan luot 1a ACT =6,91 +1,74; 7,30 =
2,68 va 8,46 + 1,66, p = 0,001. Tac gia Peng Qu [107] cho thdy nhém BPTNMT -
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hut thude 14 ¢6 biéu hién gen MMP-12 13 cao nhit, cao hon so v&i nhom ching 2,92
lan. Nhém BPTNMT - khong hut thude 14 c¢6 biéu hién gen MMP-12 cao hon so voi
nhém ching 2,32 lan. Nhu vdy, mic d6 biéu hién gen tir cao xudng thip trong
nghién ctru ctia chiing ti twong ty nhu mirc biéu hién gen tir cao xudng thap trong
nghién ctru cua tac gia Peng Qu [107]. Trong nghién ctru cua ching toi cho thiy
nhém BPTNMT - hat thuéc c6 mic dd biéu hién gen cao nhat, c6 ACT =
7,61 + 1,10 (Bang 3.9), twong tu, nghién ctru cua tac gia Peng Qu ciing cho thiy
nhém BPTNMT- huat thubc c6 mic d6 biéu hién gen cao nhat, voi ACT =
6,91 + 1,74. Nguoc lai, trong nghién ctru cta chung toi cho thdy nhom ching c6
mitc do biéu hién gen thap nhat, c6 ACT = 9,47 + 1,08 ( Bang 3.9), twong ty, nghién
ctru ctia Peng Qu ciing cho thidy nhom chirg c6 muc d6 biéu hién gen thap nhat, c6
ACT = 8,46 £ 1,66.

Tuong tu, (2) nghién ctru cua tac gia Gilowska Iwona va cong sy (2019) [51]
cho thay nong do proteinase MMP-12 trong huyét thanh; ctia nhém BPTNMT cao
hon so v&i nhom khoe - hut thude 2,12 1an, p < 0,0001. Nong do proteinase MMP-
12 trong huyét thanh ctia nhém BPTNMT cao hon so v6i nhém ching 1,94 1an, p <
0,0001. Tuong tu v&i nghién ciru ciia chung toi 14 & nhém BPTNMT - hit thude ¢6
biéu hién gen cao hon nhém ching 3,63 1an (Bang 3.11).

Pang cht y 1a trong phan ang Realtime RT- PCR ¢ rat nhiéu loai gen chtng
noi (nhu chiing toi da dé cap ¢ phan trén) cé thé duoc chon lya dé s dung trong
phan tng, muc dich cta gen chang noi gidp chuan hda phan ¢ng Realtime RT-
PCR, cac gen chitng ndi thuong st dung la: B-Actin, GAPDH, f,. microglobulin va
rRNA..., trong nghién ctru cta ching t6i duoc thiét ké véi gen chung noi 1a p-
Actin. Vi vay, cac két qua vé sb chu ki ngudng chuan héa (ACT) trong nghién ctru
cua chung t61 cé tinh dai dién cho gen muc tiéu la gen MMP-12 dugc thuc hién
cung v6i gen chimg ndi 1a B-Actin. Biéu nay, dan dén két qua nghién cru cua ching
t6i c6 kha nang chénh léch mét it vé tri s6 chu ki ngudng cia gen MMP-12 S0 Vi
cac nghién cuu khac (do 2 nghién ciru ¢6 stir dung gen chirng noi khac nhau), vi du:
tac gia Peng Qu va cong su (2009) [107] nghién ctu biéu hién gen MMP-12 va gen
chung noi duoc su dung la GAPDH (Glyceraldehyde-3-Phosphate Dehydrogenase)
cho thay nhém BPTNMT - hat thuc, nhém BPTNMT - khong hat thudc va nhom
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chang ¢6 s6 chu ki ngudng gen MMP-12 chuan hoa lan luot 12 ACT = 6,91 + 1,74;
7,30 + 2,68 va 8,46 + 1,66 so vé4i nghién ciu cua ching toi lan luot 1a ACT = 7,61 +
1,10; 7,81 + 1,10 va 9,47 + 1,08 (Bang 3.9). Tirc 13, ¢6 sy chénh léch nho vé tri sb
chu ki ngudng cua gen MMP-12 & nghién ctru ctia chung tdi so vdi nghién ctru cla
tac gia Peng Qu.

Nhu chlng toi di dé cap, do cac nghién ctru khac nhau c6 sit dung gen
ching ndi khac nhau (trong nghién ctru ching t6i sir dung gen B-Actin so vai
nghién ctru Peng Qu [107] st dung gen GAPDH), va két qua thudong chénh 1éch
nhau mot it vé tri sd, nhung két cuc van c6 két luan chung tuong tu nhu nhau la
nhém bénh nhan BPTNMT c¢6 biéu hién gen MMP-12 ting cao hon so véi nhém
khoe manh (nhom ching), p < 0,001.

4.2 KHAO SAT MOI LIEN QUAN GIUA KHOI THUOC LA VOI BIEU
HIEN GEN MMP-12 DAN PEN BPTNMT.

4.2.1 So sanh mirc d9 biéu hién gen MMP-12 & nhém BPTNMT - chung so véi
nhém Khée - chung (nhom khdng BPTNMT)

Két qua nghién ctru cho thdy nhém BPTNMT - chung (gdm nhém BPTNMT
- hut thubc va nhéom BPTNMT - khong hut thude) cé biéu hién gen MMP-12 cao
hon so v&i nhdm khoée - chung (gém nhom khée - hiit thuée va nhom khoe - khong
huat thude) 1,95 1an, c6 ¥ nghia théng ké, p = 0,001 (Bang 3.10). Tuong tng véi sd
chu ki ngudng gen 1an luot 1a ACT = 7,68 + 1,10 so véi 8,65 + 1,22 (Bang 3.10).

Nhu vay, két qua nghién ciru cho thay biéu hién gen MMP-12 luén ting cao
& nguodi miac bénh BPTNMT so voi ngudi khoe manh (ngudi khéng mic bénh
BPTNMT).

Két qua nghién ctru cho thiy biéu hién gen MMP-12 ting cao trong dam,
duong dan khi va nhu mé phdi & bénh nhan BPTNMT la co s¢ dé gop phan giai
thich vé tinh trang viém man tinh luén tién trién & bénh nhan BPTNMT. C6 kha
nang 14 do su gia ting biéu hién gen MMP-12 trong phdi c6 vai trd gép phan dan
dén tinh trang viém, pha hiy soi elastin, collagen trong chat nén phé nang, ti ciu
trac cac duong din khi nho din dén BPTNMT.

Két qua nghién ctru cho thay gen MMP-12 ludn c6 trong té bio dam ¢ tat ca
moi nhom dbi tuong: ngudi bénh BPTNMT ciling nhu nguoi chua méc bénh

BPTNMT va ngudi khoe manh hoan toan. Trude day, mot sb tic gia khong tim thay
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gen MMP-12 trong té bao dam / trong phdi, (vi du: nghién ctru cua Imai K va cong
sur (2001) [69], va mot s6 nghién ctru khac). Ngay nay, cac nha nghién ctru cho biét
gen MMP-12 dinh vi trén nhiém séc thé s6 11 trong nhan té bao, & vi tri 11q22.2, tat
c4 t& bao c6 nhan déu c6 mang gen MMP-12.

Tuy nhién, sy hoat dong ctia gen MMP-12 chi gip 3 loai té bao la: (1) dai
thue bao (macrophage), (2) té bao co tron (smooth muscle cell, t& bao co tron phé
quan, té bao co tron mach mau...), (3) nguyén bao soi (fibroblast, 14 té bao dinh vi
trong mo lién két, tiét ra chat nén va mo soi) [74].

Khi déi trong mic bénh BPTNMT do phoi nhidm véi cac yéu t6 nguy co
khoi bui, khi doc hai dai ding; thuong gip nhit 1a nguy co khoi thude 14 s& kich
hoat cac gen MMP-12 & cac té bao nay (t& bao co tron, dai thuc bao, nguyén bao
soi) gia tang hoat dong dan dén gia ting murc d6 biéu hién gen MMP-12 va nong do
proteinase MMP-12 trong té bao & dam, trong huyét thanh, trong hoi thd c6 dic
[137]. Thém vao d6, thanh phan té bao trong dam khac ra hau hét 1a dai thuc bao
(macrophage) va nguoc lai, hau nhu khong cé té bao co tron, nguyén bao soi. (trong
phan nay dé cap vé cac loai té bao co lién quan véi hoat héa gen MMP-12. Cac té
bao 4i toan, va bach cau da nhan trung tinh. .. trong dam khong hoat hoa, khong san
xuat MMP-12). Vi vay, mirc do biéu hién gen MMP-12 trong té bao dai thuc bao
cling chinh 1a mirc d6 biéu hién gen MMP-12 trong dam [115].

Nhu vy, két qua trong nghién ciru ctia chung t6i (Bang 3.10) cho thdy ngudi
mic bénh BPTNMT luén c6 biéu hién gen MMP-12 cao hon ngudi khoe manh
(ngudi khong mac bénh BPTNMT), va cho thidy gen MMP-12 c6 vai tro lién quan
dén co ché bénh sinh BPTNMT. Két qua nay phu hop vé6i két luan cia t6 chirc
GOLD 2020: “gen MMP-12 ¢6 lién quan dén BPTNMT hodc lién quan dén cac yéu
t6 nguy co dan dén BPTNMT” [54].

O trong nudc, hién nay, ching toi chua thiy nghién ctru vé biéu hién gen
MMP-12 & BPTNMT dé chiing tdi so sanh.

O nudc ngoai, nhiéu nghién ciru vé gen MMP-12 & BPTNMT duogc thiét ké
v6i 3 hinh thirc khac nhau nhu: (1) nghién ctru thiét ké vé mirc d6 biéu hién gen
MMP-12 (14 nghién ctru vé su sao chép tir RNA thanh DNA), (2) nghién ctru thiét
ké do nong do proteinase MMP-12 (14 nghién ctru vé mién dich khang nguyén —

khang thé, proteinase do gen twong g gidi mi) va (3) nghién ciru thiét ké vé su
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hoat dong gen MMP-12 & BPTNMT (nghién ctru hoat dong gen MMP-12 trén bé
mit dai thue bao). Vi vay, trong phan trinh bay két qua nghién ctru vé biéu hién gen
MMP-12 ctia céc tac gia co thé & nhirg dang khac nhau.

Trudc day, vao nhitng nim dau nghién ctru vé biéu hién gen MMP-12 &
BPTNMT, céc tac gia két luan 1a khong tim thdy sy biéu hién gen MMP-12, hoic
khong c6 su gia ting biéu hién gen MMP-12 & ngudi bénh BPTNMT. Tuy nhién,
trong nhitng nim sau d6 va cho dén nay, cic nghién ctru déu két luan c6 sy gia ting
biéu hién gen MMP-12 va / hodc proteinase MMP-12 ¢ nguoi bénh BPTNMT va
ngudi khoe ¢ hit thude 14 dai ddng. Nghién ciru ctia chung t6i cling c6 két qua biéu
hién gen MMP-12 ting cao ¢ ngudi mic bénh BPTNMT, tuong tu véi két qua
nghién clru clia cac tac gia nudc ngoai.

Péng chl y 13, trong nhitng nam gan day, do nganh sinh hoc phén tr phét
trién, hau hét cac nghién ctru & nudc ngoai vé MMP-12 14 nghién ctru cing mot lic
nhiéu loai gen c6 lién quan dén co ché bénh sinh mit cdn bang proteinase -
antiproteinase; vi du: cac tac gia nudc ngoai thuong nghién ciru cic gen san xuét ra
cac proteinase la gen MMP-1, MMP-2, MMP-8, MMP-9, MMP-12...cuing lac véi
nghién ctru CAC gen san xuat ra cac antiproteinase 1a gen TMP1, TIMP2, TIMP3,
TIMP 4, al- Antitrypsin...va cac nghién ciru nudc ngoai thuong thiét ké nghién ctru
theo hudng Realtime RT- PCR véi dinh lugng nong do6 tuyét doi.

Budc dau, do diéu kién cua Phong Y Sinh Hoc Phan Tu DPai hoc Y Dugc
TPHCM, nén chung t6i chi thyc hién nghién ciru biéu hién gen véi phuong phap
dinh lugng tuong ddi, trén mot loai gen MMP-12 duoc cac nha nghién ctru chu y
nhiéu nhat, va duoc to chitc GOLD 2020 cho biét “gen MMP-12 ¢6 lién quan dén
BPTNMT hoic lién quan dén yéu t6 nguy co BPTNMT” [54] (nghién ciru chi trén 1
gen MMP-12 va dinh luong tuong d6i 1a han ché trong dé tai nay)

Trong nhitng thap nién trudc ddy, cac nghién ctu & nudc ngoai c6 két luan
la: khéng c6 gia ting mirc d biéu hién gen MMP-12 va khong c6 gia ting nong do
proteinase MMP-12 & bénh nhan BPTNMT. C6 nghia 14 khic véi két qua nghién
ctru ctia chung toi. CAc nghién clru vao nhiing thap nién trudc day gom co: (1)
nghién ctru cua tac gid Finlay GA (1997) [46], (2) nghién ctru cua tac gia Imai K
(2001) [69], (3) nghién ctru cua tac gia Lapan P (2010) [86] (4) nghién ctru cua tac
gia Gosselink JV (2010) [55], (5) nghién ctru cua tac gia Hyeon (2016) [66].
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Trong cac nghién ctu duoc dé cap trén: (1) nghién ctru cua tac gia Finlay
GA (1997) [46] két luan khong c6 sy khac biét vé murc d6 biéu hién mRNA MMP-
12, ciing khong ¢ gia ting san xuit proteinase MMP-12 tir gen MMP-12 &
BPTNMT. Nhu vay, két qua nghién ctru cia chiing toi khac véi két qua nghién ciru
cta tac gia Finlay GA. Diéu dang cht ¥ 13 nghién ctru cua tac gia Finlay thuc hién
trén ¢& miu kha nho, chi c6 10 bénh nhan khi phé thiing / BPTNMT, va ¢& mau lai
dugc chia nhé hon nita 1a nhém BPTNMT- hut thude chi ¢6 4 ddi twong va nhom
BPTNMT- ngung hut thudc ¢ n = 6 dbi twong, nhom chimg c6 n = 10 d6i tuong.

Mot nghién ctru khac 1a: (2) nghién ctru cua tac gia Imai K va cong su (2001)
[69], mAu mo trong nghién ctru 13 nhu md phdi, tac gia két luan: khong c6 gia ting
mirc do biéu hién gen MMP-12 & nhitng bénh nhan khi phé thiing / BPTNMT,
khong c6 gia ting mirc d6 biéu hién gen MMP-12 & nhitng ngudi khoe - hut thudc
va hau hét mRNA MMP-12 khong thé tim thay & phdi binh thuong. Nhu vay, két
qua nghién ctru cua chiing t6i khac véi két qua nghién ctru cia tac gia Imai K [69].
Diéu dang chu y trong thiét ké nghién ctru cia tac gia Imai K (2001) [69] la sir dung
mau mé nghién ctru tlr sy cat nhu moé phoi va sau do6 1a nudi cdy cac té bao dai thuc
bao (té bao san xudt MMP-12) tir nhu mé phoi ndy, sau d6 1a xac dinh muc d6 biéu
hién gen MMP-12 & phoi. Két qua nghién ctru cia tac gia Imai K 1a khéng co gia
tang mirc d6 biéu hién gen MMP-12 & nhitng bénh nhan khi phé thiing / BPTNMT.
Két qua nay co thé 13 do tac gia da nudi cdy té bao dai thuc bio & moi trudng ngoai
phdi, ngoai co thé, (trc 13 moi truong khong co hoéa img dong cac loai té bao viém,
chét trung gian giy viém, té bao mién dich, cic chi dau sinh hoc phan tir...)

Tuong tu, (3) nghién ctru cua tac gid Lapan P va cong su (2010) [86] trén 38
ddi tuong BPTNMT, tac gid thuc hién xéc dinh néng do proteinase MMP-12 bé‘tng
phan ung mién dich Sandwich ELISA. Tac gia két luan c6 sy biéu hién cia
proteinase MMP-12 / gen MMP-12 & phdi. Tuy nhién, nghién ciru cta tac gia Lapan
P két luan khong c6 sy khac biét néng do proteinase MMP-12 gitra nhém méc bénh
BPTNMT so v6i nhom chimg. Nhu vay, két qua nghién ctru ciia chung t6i khac véi
két qua nghién ctru cua tac gia Lapan P (2010) [86].

Tuong tu, (4) nghién ctru cua tac gia Gosselink JV va cong sy (2010) [55]
thuc hién trén 8 bénh nhan BPTNMT dang chd duoc cay ghép phdi, biéu hién gen
MMP-12 dugc do bang phan ing RT- PCR dinh luong va so sanh bang phuong
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phap hoi quy tuyén tinh. Tac gia Gosselink JV bao cao khong thé tim thdy bat ky
mdi lién hé nao vé biéu hién gen MMP-12 trong nhu mé phdi v6i bénh 1i BPTNMT.
Nhu vay, két qua nghién ctru ctia chung t6i khac véi két qua nghién ciru cia tac gia
Lapan P. Bang chu y 1a nghién ctru cua tac gia Gosselink JV (2010) [86] duogc thuc
hién trén ¢& mau kha nho, chi c¢6 8 dbi tuong bénh nhan BPTNMT.

Tuong tu, (5) nghién ctru cua tac gia Hyeon - Kyoung Koo (2016) [66] trén
57 bénh nhan BPTNMT va 36 d6i tugng nhdm ching, tac gia két luan mac do biéu
hién gen MMP-12 va nong do proteinase MMP-12 trong huyét thanh khdng c6 khac
biét dang ké gitra nhém BPTNMT so v&i nhdm ching, p = 0,73. Nhu vay, két qua
nghién ctru cta chung t6i khac voi két qua nghién ctru cua tac gia Hyeon - Kyoung
Koo (2016) [66].

Tong hop lai, cac nghién ciu n6i trén, cac nghién ciu co két luan khéng tim
thay su ting cao biéu hién gen MMP-12 va / hoic proteinase MMP-12 ¢ BPTNMT
la & cac nghién cau khong st dung mau mo nghién ciru 1a dam kich thich, ma su
dung mau mo la: nhu mé phdi, huyét thanh, nudi cay té bao dai thuc bao. Piéu nay,
khac véi nghién ctru cua chlng téi co6 mau mé nghién cau 1a dam kich thich; Pang
cha y 12 hau hét cac nghién ctru nay da thyc hién nghién ctu véi ¢ mau rat nho ¢
nhom ddi tuong mac bénh BPTNMT va & mau chiing; vi du: nghién cau cua tac gia
Finlay GA [46] chi c6 n = 10 ddi twong mac bénh BPTNMT, nghién ctru cua tac gia
Imai K [66] chi c6 n = 8 d6i twong & nhém ching, nghién ctu cua tac gia Gosselink
[55] ¢ n = 8 dbi twong & nhém BPTNMT [55].

Nguoc lai v6i cac két qua nghién ctru trén, nghién ctru cua ching t6i cho
thiy nguoi mic bénh BPTNMT ludn c6 biéu hién gen MMP-12 cao hon so véi
nguoi khoe (nguoi khong mic bénh BPTNMT).

Két qua nghién ciru cua chung toi cho thay biéu hién gen MMP-12 ting cao
& nhom BPTNMT so véi nhém chimg (Bang 3.11 va 3.12) 1a twong tu voi cac két
qua nghién ctru cua cac tac gia nudc ngoai: (1) Nghién ctru cua tac gia Molet S
(2005) [99] cho thiy biéu hién gen MMP-12 ¢ bénh nhan BPTNMT cao hon so véi
nhém chimg p < 0,05, (2) Nghién ciru cta tac gia Demedts IK (2006) [38] cho thiy
proteinase MMP-12 & nhém BPTNMT cao hon so v&i nhém ching p = 0,0002, (3)
Nghién ciru cia tac gia Babusyte A (2007) [17] cho thay biéu hién gen ¢ nhom
BPTNMT cao hon so véi nhom ching p < 0,05, (4) Nghién clru cua tac gia Rekha
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(2012) [115] cho thdy ndng d6 proteinase MMP-12 & nhém BPTNMT cao hon so
véi nhom chung, p = 0,003, (5) Nghién ctru cia tac gia Annelie (2016) [14] cho
thiy ¢ dich rira phé quan c6 nong do proteinase MMP-12 & nhém BPTNMT cao
hon so véi nhéom chimg, p = 0,005, (6) Nghién clru cua tac gia Taru Aggarwal
(2017) [127] cho thdy ndng d6 proteinase MMP-12 & nhom BPTNMT cao hon so
v&i nhom ching, p < 0,001, (7) nghién ctru cua tac gia Wengdong Hao (2019) [137]
cho thiy mirc d6 biéu hién mRNA MMP -12 & bénh nhan BPTNMT cao hon so véi
nhom chung, p = 0,0067, (8) nghién ctru cua tac gia Gilowska Iwona (2019) [51]
cho thay nong do proteinase MMP-12 & bénh nhan BPTNMT cao hon so v6i nhom
chung, p < 0,0001, (9) nghién ciru cua tac gia Kraen M (2019) [85] cho thdy nong
do6 proteinase MMP-12 6 nhdm BPTNMT cao hon so v4i nhdm ching, p < 0,0001.

Nhu chung t6i da trinh bay, do cac tac gia nghién ctu c6 nhiing thiét ké
nghién ctru khac nhau va ki thuit khac nhau dé phat hién mac do biéu hién gen
MMP-12 & phdi. Vi vay, céc két qua nghién cau co thé trinh bay & nhitng dang khéc
nhau va biéu do, hinh minh hoa cé thé ¢ cac dang khac nhau (hau hét céc tac gia
nghién ciru do mirc do biéu hién gen MMP-12 théng qua nong do proteinase MMP-
12). Trong nghién ctu cua tac gia Gilowska [51] c6 biéu d6 minh hoa bénh
BPTNMT theo nong d6 proteinase MMP-12 theo Biéu do 4.1 dudi day.
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Biéu dd 4.1: So sanh mic dd biéu hién gen MMP-12 ¢ BPTNMT
trong nghién ciru ciia Gilowska. “Ngudn: Gilowska, 2019” [51]
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Biéu db 4.1 cho thay tac gia Gilowska [51] thiét k& nhoém chimg (chung)
gdm c6 2 nhom nho 1a: (1) nhém chimg - hat thude va (2) nhdm ching - khong hat.
Két qua 1a biéu hién gen MMP-12 & nhdm BPTNMT (COPD) cao hon so v&i hhém
nhém ching - chung (viét tat 1a CTR), c6 ¥ nghia thong k&, p = 0,0001. Nhu vay,
két qua nghién ciru ctia ching t6i twong tu voi két qua nghién ciru cia Gilowska.

Mot nghién ctru khac c6 két qua twong ty nghién ctru ciia ching toi 1a nghién
clru cua tac gia Peng Qu (2009) [107] cho thdy mirc do biéu hién gen MMP-12 &

ngudi mac bénh BPTNMT cao hon so v6i ngudi khoe manh. (Biéu do 4.2).
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Biéu do 4.2: So sanh mirc @ biéu hién gen MMP-12 & BPTNMT
trong nghién cu ciia Peng Qu. “Ngudn: Peng Qu, 2009 [107]

Tac gia Peng Qu (2009) [107] giai thich biéu d6 minh hoa trén nhu sau: “Biéu
hién mRNA cta gen MMP-12 trong phan tng Realtime RT PCR dugc chuan hoa
(normalized) boi biéu hién mRNA cta gen ching néi GAPDH. Nhiing s6 doc theo cot
(truc tung) 1 s6 trung binh cua chu ki ngudng - dCT (delta CT hodc con ki hiéu 1a ACT).
Do gap hon (fold change) trong biéu hién gen dugc xac dinh boi cong thirc 222 Trong
cong thire tinh biéu hién gen: ACT = dCt cia mau mé ¢ nhém BPTNMT (hodc miu md &
nhém Ung thu) trir di dCt cia mau mé ¢ ngudi binh thudng. Con sé & phan day (bottom)
phan anh muc d6 gap hon (fold) cua gen muc tiéu (gen MMP-12) & miu mé bénh li so véi
gen muc tiéu (gen MMP-12) & mau md ctia ngudi binh thuong. Cac mau mé cla ngudi da

duogc chuan hoa” [107].
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Trong biéu d6 minh hoa két qua nghién ctru ciia tic gia Peng Qu (2009)
[107] (Biéu db 4.2) cho thiy biéu hién gen MMP-12 & nhom BPTNMT - hut thude
14 cao hon so v6i nhém ching 2,92 1an, va nhém BPTNMT - khdng hdt thude 14 cao
hon so véi nhém ching gap 2,23 1an. Nghién ctru ciia Peng Qu (2009) [107] nghién
clru 2 bénh co lién quan dén khoi thude 14 1a: (1) ung thu tuyén & phoi va (2) khi
phé thiing / BPTNMT, két qua nghién ctru cho thdy biéu hién gen MMP-12 ting cao
trong ca 2 bénh li ndy so voi nhom chimg, va tac gia Peng Qu két ludn: c6 thé 1a
MMP-12 13 phéan tir gy ra khi phé thiing tir d6 chuyén tiép thanh ung thu phoi.
Trong nghién ctru nay, tac gia Peng Qu st dung phan trng RT- PCR va dinh lugng
gen MMP-12 twong d6i. Nhu vay, nghién ctru ctia chung toi co su ting cao biéu
hién gen MMP-12 ¢ bénh nhan BPTNMT so v6i nhom ching la tuong tu voi
nghién cltu cua tac gia Peng Qu (2009) [107].

Trong két qua nghién ciu cua chdng téi vai ti 1 biéu hién gen MMP-12 &
nhém BPTNMT - chung cao hon so vgi nhom khoe - chung 1,95 lan, p = 0,0001
(Bang 3.10) 1a twong tu véi két qua nghién ctu cua tac gia Peng Qu (2009) [107]
Véi ti 1¢ biéu hién gen MMP-12 & nhém BPTNMT cao hon nhém ching 2,92 lan.
(Biéu d6 4.2)

Péng chu y 1a trong nghién ctu cua ching toi cho thay ti 1¢ biéu hién gen
MMP-12 & nhém BPTNMT cao hon so véi nhdm ching 1a 1,95 lan, c6 nghia 13
chénh léch véi két qua trong nghién ciu cua tac gia Peng Qu [107] vai ti 1& biéu
hién gen MMP-12 & nhém BPTNMT cao hon so v&i nhém chang 1a 2,92 lan; Nhu
vay, 6 su chénh léch vé 2 ti 18 trén (1,95 lan so véi 2,92 1an). Biéu nay, cd thé 1a do
thiét ké nghién ctru cua ching ti khac vai thiét ké nghién cau cua tac gia Peng Qui;
cu thé 13, chling t6i str dung gen chirng noi 1a p-Actin trong phan ung Realtime RT-
PCR, khac vai nghién ciru cua tac gia Peng Qu st dung gen chung ndi la GAPDH
(Glyceraldehyde-3-Phosphate Dehydrogenase)

Két qua nghién ctru ciia chung toi cho thiy mirc do biéu hién gen MMP-12 &
nhém BPTNMT - chung cao hon so véi nhém khoe - chung (nhém ching) 1,95 lan,
¢ y nghia thong ké, p = 0,001 (Bang 3.10). Diéu nay cho thiy gen MMP-12 ¢4 vai
tro lién quan dén bénh 1i BPTNMT, va mic d6 biéu hién gen MMP-12 trong dam

c6 thé xem nhu 1a mot chi dau sinh hoc c6 thé c6 hiru ich trong 1am sang cua bénh
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nhan BPTNMT. C6 thé 1a sy gia tang biéu hién gen MMP-12 trong dam 1a mot
trong nhitng yéu t6 nguy co dé gop phan tién doan déi trong mic bénh BPTNMT.

Tuy nhién, trong 1am sang, sy gia ting biéu hién gen MMP-12 trong dam con
gip trong cac cac trang thai bénh 1i ctia dudng ho hap nhu: hen [104], ung thu tuyén
& phoi, ung thu té bao vay ¢ phoi [107],... va ngay ca ¢ nhitng ngudi hat thude 14
dai dang (nh6ém khoe- hut thude 1a) [115], [143]. Vi vdy, su gia tang biéu hién gen
MMP-12 trong dam chi 13 yéu t6 nguy co dé hudng téi chin doan BPTNMT va can
chan doan phan biét voi cac bénh li khac co lién quan voi gia tang biéu hién gen
MMP-12. N6i cach khéc, su gia ting biéu hién gen MMP-12 trong dam la diéu kién
can trong chan doan BPTNMT, nhung chua 13 diéu kién du dé két luan bénh nhan
méc bénh BPTNMT.

TOm lai, su gia ting biéu hién gen MMP-12 trong dam Ia chi d4u sinh hoc dé
huéng t6i chan doan BPTNMT va c6 thé 1a dung dé chan doan phén biét véi mot sd
bénh phoi khac (bénh phdi khong ting bicu hién gen MMP-12). Tuy nhién, nghién
clru ctia chung t6i vé vai trd MMP-12 trong BPTNMT chi 13 nghién ctru bude dau,
quy md nhd, can c6 nhiéu nghién ctru thém nita, véi quy mo 16n, dé lam sang t6 vai
tro ctia gen MMP-12 6 BPTNMT.

4.2.2 So sanh mirc d9 biéu hién gen MMP-12 & nhém BPTNMT - hut thudc so
v6i nhém khée - khong hit thude (nhém chirng)

Két qua nghién ciru cho thay biéu hién gen nhém BPTNMT - hit thudc cao
hon so vi nhdm khoe - khdng ht thude (nhém ching) 3,63 1an, c¢6 y nghia thong
ké, p = 0,0001 (Bang 3.11). Tuong tng véi s6 chu ki ngudng gen MMP-12 lan luot
A ACT =7,61£1,10s0 voi 9,47 +1,08 (Bang 3.11).

Két qua nghién ctru cho thdy nguoi mac bénh BPTNMT ludn c6 ting cao
biéu hién gen MMP-12 trong té bao dam, va dic biét 1a nhdm BPTNMT - hat thude
14 12 nhém ¢ biéu hién gen MMP-12 trong dam cao nhat (trong két qua nghién ciru
tir Bang 3.19 cho thiy murc d6 biéu hién gen MMP-12 trong dam tir cao xudng thap
theo thir ty 1a: (1) nhém BPTNMT- h(t thude > (2) nhém BPTNMT- khong hut
thudc > (3) nhom khoe- hut thude > (4) nhom khoe - khdng hat thude). Diéu nay,
cho thdy gen MMP-12 ¢6 vai tro lién quan dén BPTNMT Vva ciing cho thay cé thé 1a

yéu t6 nguy co khoi thude 14 ¢6 lién quan murc d6 biéu hién gen MMP-12.
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Két qua nghién ctru (Bang 3.11) cho thay biéu hién gen MMP-12 ting cao &
ngudi mic bénh BPTNMT 1a tuong tu véi cac két qua nghién ctru cia cac tac gia
nudc ngoai, ma chung toi vira trinh bay & phan trén (Muc 4.2.1).

4.2.3 So sanh mirc do biéu hién gen MMP-12 & nhém BPTNMT- khéng hat
thudc 14 so v6i nhém khée - khong hit thude (nhém chirng)

Két qua nghién ctru cho thiy muc d6 biéu hién gen MMP-12 & nhém
BPTNMT - khong hut thude cao hon so véi nhom khoe - khong hit thude (nhém
chtng) 3,16 1an, c6 ¥ nghia thong ké, p = 0,001 (Bang 3.12). Twong tng véi sé chu
ki ngudng gen lan luot 14 ACT = 7,81 + 1,11 va ACT = 9,47 + 1,08 (Bang 3.12).

Nhu vay, két qua nghién ciru cho thay biéu hién gen MMP-12 luén ting cao
& bénh nhan BPTNMT- khong hut thude ciing nhw & BPTNMT- hut thude. (két hop
két qua nghién ctru & Bang 3.11 va Bang 3.12).

Nhoém BPTNMT- khong hut thudc 14 tuong ty nhu nhém BPTNMT- hit
thudc 14, ca hai nhom nay déu cé biéu hién gen MMP-12 cao hon so v6i nhom
chtng, c6 ¥ nghia thong ké, p < 0,05. Két qua nay cho thiy vai trd cta sy gia ting
biéu hién gen MMP-12 trong phoi din dén BPTNMT.

Két qua d6i tuong BPTNMT- khong hut thude c6 sy gia ting biéu hién gen
MMP-12 & phoi (Bang 3.12) da gop phan giai thich vé tinh trang Vi sao ¢ nhing
ngudi khong hat thude 14 nhung vin mac bénh BPTNMT. Ly do 13, ¢ nhitng dbi
tugng - khong hut thude 14 nay da cé (san) tinh trang gia tang biéu hién gen MMP-
12 & phoi cta ho (su gia ting biéu hién gen MMP-12 & phoi ctia ho khong phai 1a
do khoi thudc 14, do nguyén nhan khac. Do MMP-12 ting cao & phdi, dan dén pha
huy protein chat nén (elastin, collagen) & phé nang, & dudng din khi nho din dén
BPTNMT.

Két qua biéu hién gen MMP-12 ting cao & nhém BPTNMT - khong hat
thudc 1a cho thay bén canh yéu t6 nguy co chinh Ia khoi thude 14, con ¢ cac yéu td
nguy co khac 1am gia ting biéu hién gen MMP-12 trong phdi. C6 kha ning 1a cac
yéu t6 nguy co nhu: khoi bui, phan tir doc hai, khi doc hai khac da tuong tac vai céc
yéu td gen, bién thé gen trén co thé. Tir d0, kich hoat gia ting biéu hién gen MMP-
12 trong céc té bao dam, trong duong dan khi nho va trong phoi.

Tom lai, két qua nghién ciru nhém BPTNMT- khong hut thude 14 c6 biéu
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hién gen MMP-12 cao hon so véi nhém chimg, p = 0,001 (Bang 3.12) cho thiy biéu
hién gen MMP-12 luén ting cao ¢ ngudi mic bénh BPTNMT (cho du bénh nhan
BPTNMT c6 hit thude 14 hay khong huat thude 14), va cho thdy gen MMP-12 ¢ lién
quan dén co ché bénh sinh din dén BPTNMT. Mirc do biéu hién gen MMP-12
trong dam co thé xem nhu 13 mot chi dau sinh hoc ¢6 thé hitu ich trong 14m sang
cua BPTNMT.

4.2.4 So sanh mirc d9 biéu hién gen MMP-12 ¢ nhém BPTNMT - hit thude so
v6i nhém khée - hit thube

Ca 2 nhém trén déu thudc nhém c6 hut thude 1a: (1) nhém BPTNMT - hit
thudc va (2) nhém khoe - hit thude.

Két qua nghién ctru cho thiy biéu hién gen MMP-12 ¢ nhém BPTNMT- ht
thudc khong khéc biét so véi nhom khoe - hut thude, sy khac biét khong cé y nghia
thong ké, p = 0,077 (Bang 3.13). Twong tng vai sé chu ki ngudng ctia gen MMP-12
lan luot 1a ACT = 7,61 + 1,10 va 7,86 + 1,02 (Bang 3.13).

Két qua trén cho thay khéi thude 14 13 yéu t6 nguy co chinh din dén gia ting
biéu hién gen MMP-12 trong dam, bang ching 14 ca 2 nhom dbi twong: (1) nhém
BPTNMT- hut thude, va (2) nhém khoe - hit thude déu cé ting cao biéu hién gen
MMP-12 trong dam.

Tuy nhién, nhém khoe - hit thudc trong nghién ciru ndy chwa mic bénh
BPTNMT (nhém khoe - hat thuéc c6 FEV1 / FVC = 0,72 + 0,09 (Bang 3.5)). Két
qua nay cho thiy c6 kha ning 13, su gia ting biéu hién gen MMP-12 trong phdi ¢
ngudi hat thude 14 chua du cac diéu kién vé bénh sinh din dén BPTNMT.

Két qua nghién ctru cua chiing toi cho thdy murc d6 biéu hién gen MMP-12 &
nhom BPTNMT - hat thuéc khong khac biét so vdi nhom khoe - hit thude, khong
c6 v nghia théng k&, p = 0,077 (Bang 3.13) 14 twong tu véi cac nghién ciru nude
ngoai: Nghién ciru cua tac gia Rekha Chaudhuiri va cong su (2012) [115] cho thay
nong do proteinase MMP-12 trong dam & nhitng dbi twong BPTNMT - hut thude
khong khac biét so véi ddi tugng khde manh - hat thude 14, p = 0,270.

Két qua nghién ciru (vé mat thong ké so sanh) cho thay nhdm BPTNMT- hut
thudc c6 mirc d6 biéu hién gen MMP-12 khong khac biét so voi nhom khoe - hut

thudc, p = 0,077 (Bang 3.13). Tuy nhién, 2 nhém nay cé sy khac biét 1& rang vé
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biéu hién 1am sang. Boi vi, nhom khoe - hut thue van chua (khdng) ¢ biéu hién
bénh 1i trén 1am sang, chua co tridu ching cia bénh tic nghén duong dan khi va
nhém nay co gia trj thong sé ho hip (trén phé dung ki) & trong murc gidi han binh
thuong (FEV1/FVC =0,72 + 0,09 (Bang 3.5)). Nguoc lai,  nhom BPTNMT - hut
thudc c6 biéu hién trén 1am sang tic nghén dudng dan khi nhé ning né, ¢ nhiéu
triéu ching: kho thé, ho dam man tinh va bat thuong rd rang vé cac thong sb ho hap
(FEV./ FVC = 0,49 £+ 0,08 va FEF 25-75% - du doan = 0,22 £ 0,09 (Bang 3.5)).

Mic du, nhém BPTNMT- hut thude va nhom khoe - hat thude déu co gia
ting biéu hién MMP-12 ting cao, déu cao hon nhém chimg, p < 0,05. Nhung céc
d6i twong & nhom BPTNMT - hat thudc €06 triéu ching 1am sang cua tic nghén
duong dan khi nho. Nguoc lai, cac doi tuong & nhom khoe - hat thudc van chua
mic bénh, khong c6 triéu chimg 1am sang. Piéu nay, cho thiy co thé 1a do cac ddi
tugng & nhom BPTNMT - hit thude nay 1a nhém c6 co dia (thé tang) c6 mang kiéu
gen nhay cam v4i mac bénh BPTNMT [29], [38], [123], hodc nguoc lai, ¢6 thé 13,
cac ddi twong & nhom khoe - hut thude c6 mang kiéu gen, bién thé gen co tinh chat
bao vé co thé véi BPTNMT [77].

Nhom khoe - hat thude trong nghién ctru nay c6 thé da c6 mang yéu td gen,
bién thé gen (genetic variation) bao vé co thé véi bénh 1i BPTNMT. C6 thé 1, cac
bién thé gen & nhom khoe - hut thude 14 nay di kich hoat manh hé théng gen - c6
vai trd san xudt ra cac antiproteinase (vi du: cic gen TIMP 1,2,3,4, alpha -1
antitrypsin...) dé xut ra cic antiproteinase, va dé can bang véi cac proteinase. Vi
vay, mic di nhém khoe - hit thude dd co hat thude 14 trong thoi gian dai, c6 ting
cao biéu hién gen MMP-12 / proteinase MMP-12 & phoi, nhung co thé nhom khoe —
hut thude van con sy cin bang giita proteinase - antiproteinase twong déi. Do d6, ho
van chua mic bénh BPTNMT (c6 thé 1a nhom khoe - huat thude 6 tinh trang tic
nghén duong dan khi tién trién cham tuong doi).

Céc nghién ctru gan day da dé cap dén yéu td gen bao vé co thé voi bénh
BPTNMT va yéu té gen nhay cam véi BPTNMT: (1) nghién ctru cia tac gia Wei
Chen va Brehm M. John (2015) [29] & ddi twong nguoi TAy Ban Nha cho thay c6 2
6 gen nhay cam va gay ra bénh sinh BPTNMT 1a 6 gen KLHL7 / NUPL2 va 6 gen
DLGZ2; (2) nghién ctru ciia Sorheim IC (2010) [123], va (3) nghién ctru ctia DeMeo
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(2007) [38] cho thiy 6 gen nhay cam v&i mac bénh BPTNMT ¢ vi tri da hinh
nucleotide don (SNP - Single Nucleotide Polymorphism) la E1- rs8192287 va 11-
rs9192288 1a hai bién thé gen (genetic variation) trong intron dau tién, hai bién thé
gen nay lién quan dén giam chiic nang phoi; (4) nghién ciru ciia Yamada N (2000)
[150] tim thiy bién thé gen & ving khoi dong cua gen HMOX-1, trong su sip sép
ctia c&c nucleotide, néu cé chira trén 30 1an lap lai kiéu nucleotide (GT)n dan dén
gia tang tinh nhay cam v&i khi phé thiing / BPTNMT; (5) nghién ctru cia Yuan CH
va cong su (2017) [154] nghién ctru vé twong quan trén bo gen (Genome Wide
Association Studies, GWAS) cho thidy c6 5 6 gen nhay cam véi mic bénh
BPTNMT 1a: 6 gen 4q31 (HHIP), 6 gen 1525 (CHRNAS) lién quan khi phé thiing,
b gen 4q13 (SHOWAHB), 8q24 (TRAPPCY) va 10p12 (KIAA1462) lién quan véi
tinh nhay cam mac bénh BPTNMT. Trong d6, 6 gen 4q31 (HHIP) dinh vi ¢ nhiém
sic thé 4 duoc t6 chirc GOLD 2020 va cac nha nghién ctru quan tdm nhiéu dén 6
gen nay [54].

Nhu vay, co thé 1a cac dbi tuong trong nhém mic bénh BPTNMT- hut thude
trong nghién ctru clia ching t6i 13 cac ddi twong cd6 mang cac gen, cac bién thé gen
nhay cam voéi mac bénh BPTNMT. Nguoc lai, ciing ¢6 thé 1a & nhom khoe - hit
thudc c6 mang yéu t6 gen, bién thé gen c6 tinh bao vé co thé voi BPTNMT.

Cac yéu t6 gen, bién thé gen - ¢d tinh bao vé co thé di duoc tim thay trong
cac nghién ctru: (1) Nghién ctru cua tac gia Klaus Juul (2006) [77] cho biét trong
gen SOD3 khi 6 su xuat hién bién thé gen R213G dé tao ra cac da hinh nucleotide
don (SNP) 14 tao ra cac yéu td gen bao vé co thé vi bénh BPTNMT. (2) Nghién
ctru cia Young RP [152] cho thdy bién thé gen R213G trong gen SOD3 c6 kha
ning giam nguy co phat trién BPTNMT, tac gia Klaus Juul cho thay tan s6 bién thé
R213G cua gen SOD3 ting cao ¢ ngudi khoe manh - hit thude so véi nguoi mic
bénh BPTNMT. (3) Nghién ctru cia tac gia Gilowska va cong su (2019) [51] két
ludn bién thé gen MMP-12 I alen - 82G cia da hinh nucleotide don - SNP
rs2276109 lam giam biéu hién gen MMP-12, ddng nghia vai ¢d lién quan dén viéc
giam nguy co mic bénh BPTNMT 6 tré nho bi hen va ngudi 16n hat thude 1a” [77],
[152], tac gia Gilowska cho biét c6 thé 1a bién thé gen SNP rs2276109 - c6 tinh bao

vé d3 kich hoat gia ting san xuét ra cic antiproteinase, tir 46 dan dén su can bang



105

proteinase - antiproteinase trong phoi. Tac gia Gilowska cho biét c4c antiproteinase
nay duoc gidi ma tir cac gen TIMP gdm c6: TIMP-1, TIMP-2, TIMP-3, TIMP-4;
Cac antiproteinase TIMP 1a chat wc ché cac proteinase MMP va proteinase MMP-
12. Céc antiproteinase TIMP c6 chirc nang trc ché sy pha hiy chat nén & phé nang
va ¢ phdi do cac proteinase MMP gay ra. Cac nha nghién ctu cho biét al-
antitrypsin 1a cac antiproteinase; Vi vy, su khiém khuyét gen o, AT (gen o, AT san
suit ra antiproteinase) dan dén mic bénh BPTNMT do yéu t6 gen [16], [22].

Tom lai, két qua nghién ciru cho thdy c6 kha niang 14 nhom khoe - hut thude
trong nghién ciru ndy dd c6 mang yéu t6 gen, bién thé gen - c6 tinh bao vé co thé
mot phan nao d6, da gilp 1am han ché, cham lai qué trinh viém, va cham lai sy pha
huy chat nén ngoai bao & phé nang, & phdi do gen MMP-12, hoic 13, nhém khoe -
hut thude ndy c6 mang yéu t6 gen, bién thé gen c0 tinh bao vé co thé khong mac
bénh BPTNMT.

4.2.5 So sanh mirc @9 biéu hién gen MMP-12 & nhém BPTNMT - khong hat
thudc so v6i nhom khée - hiit thuoc

Két qua nghién ctru cho thay biéu hién gen MMP-12 & nhém BPTNMT-
khong hut thude khong khac biét so v6i nhom khoe - hat thude, khong ¢ ¥ nghia
thong ké, p = 0,771 (Bang 3.14). Twong tng vai s6 chu ki ngudng ciia gen MMP-12
lan luot 1a ACT = 7,81+ 1,11 va 7,86 + 1,02 (Bang 3.14)

Két qua nghién ctru ca 2 nhom nay déu c6 biéu hién gen MMP-12 ting cao
nhu nhau (ca 2 nhém nay déu c6 biéu hién gen MMP-12 cao hon nhém ching p =
0,001). biéu nay, cho théy & nhoém khoe - hat thudc, su tang cao biéu hién gen
MMP-12 & phoi 1a do khéi thudc 1. Tuy nhién, & nhém BPTNMT - khéng hut
thudc sy ting cao biéu hién gen MMP-12 & phoi (Bang 3.14) khong phai 1a do khoéi
thudc 1a. Nhu vay, c6 kha ning 1a khong chi c6 khoi thude 14 dan dén gia ting biéu
hién gen MMP-12 ma con ¢6 cdc yéu td nguy co khac (vi du: khoi, bui, phan tir doc
hai, khi doc hai, hen, lao phoi...) cling c6 thé ddn dén gia ting biéu hién gen MMP-
12 & phoi va dan dén BPTNMT.

Nhom khoe - hit thude ting cao biéu hién gen MMP-12 trong dam nhung
van chua mac bénh BPTNMT, c6 thé 1a do nhém nay c6 thé tang mang yéu t6 gen

bao vé co thé, 1am cham lai qua trinh tic ngh&n dudng thé nhé hodc ¢6 mang yéu to
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gen bao vé co thé khong mic bénh BPTNMT (nhu di trinh bay & Muc 4.2.5 & trén).
4.2.6 So sanh mirc d9 biéu hi¢n gen MMP-12 & nhém BPTNMT- hiit thudc so
v6i nhém BPTNMT- khéong hiit thude.

Nhom BPTNMT - hat thude 14 va nhém BPTNMT- khong thude 14 co diém
chung nhu nhau 13 cing mic bénh BPTNMT, nhung c¢6 diém khac nhau & tién st 1a
mot nhom c6 hut thude va nhém con lai khong hut thude.

Két qua nghién ciru cho thiy biéu hién gen MMP-12 & nhém BPTNMT - hat
thudc khong khac biét so vai nhom BPTNMT - khdng hdt thude, su khac biét khong
c6 ¥ nghia théng ké, p = 0,371 (Bang 3.15), twong tng voi sd chu ki ngudng gen
MMP-12 & nhém BPTNMT - hit thude so voi nhém BPTNMT - khong hiit thube
lan luot 1a ACT = 7,61 +£ 1,10 va ACT = 7,81 + 1,11 (Bang 3.15).

Két qua nghién ctru ca 2 nhdm nay déu c6 biéu hién gen MMP-12 ting cao
nhu nhau (ca 2 nhém nay déu c6 biéu hién gen MMP-12 cao hon nhém chimg p =
0,001). Piéu nay, cho thiy c6 kha ning 1a khong chi c6 khoi thudc 14 din dén gia
tang biéu hién gen MMP-12 ma con ¢6 cac yéu td nguy co khac ciing c6 thé dan dén
gia ting biéu hién gen MMP-12, vi du: khoi, bui, phan tir doc hai, khi doc hai...
(nhu d3 trinh bay ¢ phan trén).

Céc d6i twong nhom BPTNMT- khong hut thudc trong nghién ctru nay co thé
d3 phoi nhiém véi cac yéu to nguy co khac & méi trudng 6 nhiém trong, ngoai nha.
O nudc ta, do diéu kién kinh té - x3 hoi con thip, méi trudng trong nha chét hep
khong théng thoang, théi quen nau nudng trong nha; moi trudng bén ngoai nhiéu
khoi bui, khi doc hai ngay cang tang & muc bdo dong nguy hai. Vi vay, c6 kha nang
1a cac d6i twong nhém mac bénh BPTNMT- khong hat thuéc da phoi nhiém véi
moi trudng c6 nhiéu khéi bui, khi doc hai, ma khong phai 1a do phoi nhiém véi khoi
thudc 14.

Tuy nhién, c6 mot kha niang khac nita 13 cac d6i twong nhom mac bénh
BPTNMT- khong hut thude nay da phoi nhiém thu dong véi khoi thude 14, ho d3 hit
phai khéi thudc 14 dai dang trong méi truong khong thong thoang. Thém vao do,
céc d6i tuong mic bénh BPTNMT- khong hut thude nay ¢ thé bi phoi nhiém cling

lic nhiéu yéu t6 nguy co phdi hop nhu: khéi thudc 14, méi trudng khong khi 6
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nhiém trong va ngoai nha, héa chat, bui nghé nghiép, tinh trang nhiém tring ho hép,
tién sir hen, lao phoi....

Tém lai, mtrc do biéu hién gen MMP-12 ¢ bénh nhan BPTNMT- c6 huat thube
khong khéc biét so véi bénh nhan BPTNMT- khong c6 hut thude, khong ¢ y nghia
thong ké, p = 0,371 (Bang 3.15) va ca 2 nhom ndy déu ting biéu hién gen MMP-12
so v&i nhém chimg, p = 0,001. Piéu niy, cho thiy biéu hién gen MMP-12 gia ting
& tit ca bénh nhan BPTNMT (gém c6 BPTNMT- hut thuéc va BPTNMT- khéng
hut thude). Co kha ning 13 khong phai chi c6 do khoi thudc 14 ddn dén BPTNMT,
ma con do nhiéu yéu té nguy co doc lap khac nhau (ngoai khoi thude 14) twong tac
v6i yéu tb gen, bién thé gen ctia bénh nhan din dén BPTNMT.

4.2.7 So sanh mirc d9 biéu hién gen MMP-12 & nhém khée - hiit thudc 14 so véi
nhém khée - khong hut thudc 14 (nhém chirng)

Nhém khoe - hit thude va nhém khoe - khong huat thude (nhom ching) déu
la nhém khoe manh (khong mic bénh BPTNMT trong thoi gian nghién ctru).

Két qua nghién ctru cho thdy muc d6 biéu hién gen & nhém khoe - hit thude
cao hon so voi nhém khoe - khong hut thube (nhém ching) 3,05 1an, cd ¥ nghia
thng ké, p = 0,001 (Bang 3.16). Tuong tGng véi sé chu ki ngudng gen MMP-12 lan
luot 1a ACT =7,86 £ 1,02 va 9,47 £ 1,08 (Bang 3.16).

Nhu vay, két qua nghién ctru cho thay biéu hién gen MMP-12 ludn ting cao
& cac d6i twong hat thude 14 dai dang. Mic du, ddi trong 13 nguoi khée manh (chua
miac bénh BPTNMT), nhung khi ddi tugng nay khi hut thudc 14 dai dang s& dan dén
biéu hién gen MMP-12 ting cao trong phdi. Két qua nay bang ching dé khuyén
nhitng ngudi hit thude 14 nén ngung hut thude, nguyén do 13 su ting cao biéu hién
gen MMP-12 trong phdi 1a yéu t6 nguy co cao dan dén BPTNM.

Co ché bénh sinh BPTNMT cho biét khoi thude 14 1a yéu té nguy co chinh
kich hoat gen MMP-12 san xuat (gidi mi) proteinase MMP-12 din dén BPTNMT.
Khi phéi bi phoi nhiém véi khoi 14 thudc dai dang, khéi thude 14 tac dong vao té
bao co tron (co tron phé quan, co tron mach méau) ¢ dudong dan khi nho va cac dai
thuc bao (macrophage) ¢ phé nang. Tir do, kich hoat gen MMP-12 san xuat
proteinase MMP-12, 16i kéo cac té bao viém, chét trung gian gy viém, cac chi ddu

sinh hoc... dan dén tinh trang viém tién trién va ddn ¢én BPTNMT. Nhu vy, nhom
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khoe - hut thudc trong nghién ctru nay cé biéu hién gen MMP-12 ting cao trong
dam c6 kha ning nhiéu 13 do ho hut thudc 14 nhiéu va dai ding, ho da hat 46,57
+19,62 g0i — nam (pack — years) (Bang 3.4).

Két qua nghién ciru cho thiy vai tro cua khoi thude 14 trong BPTNMT. Buédc
dau, khoi thude 14 kich hoat dai thuc bao, té bao co tron, nguyén bao soi dan dén gia
tang biéu hién gen MMP-12 trong dudng dan khi nho. Tir d6, dan dén tinh trang tac
ngh&n sém dudng dan khi nho (FEF 25-75% - du doan < 0,6) (ddu hiéu som cua tic
ngh&n duong dan khi nho) va sau cliing 1a dan dén BPTNMT.

Két qua nghién ctru ctia ching toi twong tu v6i nhiéu két qua nghién ctru &
nudc ngoai nhu:

(1) Nghién ctru cia Woodruff va cong su (2005) [143], trén 45 dbi tuong
gom: 15 ngudi khoe - hut thude 14, 15 nguoi khoe - khong huat thude va 15 nguoi -
bénh hen, sir dung phuong phap mién dich ELISA, cho thay c6 sy gia ting gip 9 lan
biéu hién gen MMP-12 ¢ nhiing d6i tugng nhom khoe - hut thudc 13 so véi ddi
tugng nhom khoe - khong hat thude (nhom ching). Nhu vay, két qua nghién ctu
clia chiing toi twong tu két qua nghién ciru cua tac gia Woodruff. Tuy nhién, trong
nghién ctru cta ching tdi ¢o ti 18 biéu hién gen MMP-12 & nhdém khoe - hit thude
cao hon so v6i nhom chung 1a 3,05 lan, p = 0,001 (Bang 3.16), c6 nghia 1a khac voi
nghién ctru cia Woodruff 1a gap 9 lan, p = 0,0001. Piéu nay co thé do thiét ké
nghién ctru ciia chung t6i khac véi thiét ké nghién ctru cia tac gia Woodruff.

Tuong tu, (2) Nghién ctru ciia Demedts IK va cdng su (2006) [39], cac mau
dam kich thich dugc thu thap trén 28 bénh nhan BPTNMT, 20 nguoi khoe - khdng
hit thudc va 14 ngudi khoe - ngung huat thudc. Tac gia Demedts két luan mic
proteinase MMP-12 trong dam ctia ngudi khoe - ngung hut thudc cao hon so véi
ngudi khoe - khong hut thude (nhém chimg). Nhu vy, két qua nghién ctru cia
chung toi tuong tu két qua nghién ctru cia Demedts IK [39].

Tuong tu, (3) Nghién ctru cua tac gia Ilumets H va cong su (2007) [68], cho
thiy c6 su ting cao nong do proteinase MMP-12 trong dam & nhom khoe - hit
thudc cao hon so véi nhom khoe - khong hut thuée (nhém chimg), p = 0,04. Nhu
vay, két qua nghién ciru cua ching t6i twong ty nghién ciru cia Ilumets H.

C6 kha nang 1a & dbi twong nhom khoe - hut thude 1a trong nghién ciru nay bi
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phoi nhiém khéi thude 14 trong thoi gian dai, Vi vay, khoi thudc 14 di kich hoat céc
té bao chirc ning, dan dén gia ting muc biéu hién gen MMP-12 va san xuét
proteinase MMP-12 din dén pha huy chét nén phé nang, tai cau triic cac mé & phdi
dan dén tic nghén sém dudng dan khi nho, va tinh trang tic nghén nho sém duoc
phan anh qua két qua do phé dung ki cua ho. Két qua nghién ctru ndy cho thiy &
nhom khée - hit thude cé thong sé ho hap FEF 25-75% = 0,49 + 0,12 va FEV1/
FVC = 0,72 + 0,10 (Bang 3.5) cho thdy nhém khoe - hut thude c6 dau hiéu sém cia
tac nghén duong dan khi nho (tic nghén nho sém).

Toém lai, két qua nghién ctru mirc biéu hién gen MMP-12 ting cao & nhom
khoe - hiit thude so vi nhom khoe - khong hut thude (nhém ching) gap 3,05 lan,
¢ y nghia thong ké, p = 0,001 (Bang 3.16) cho thay khoéi thudc 14 1a tac nhan chinh

kich hoat céc té bao chirc ning dan dén gia ting biéu hién gen MMP-12 trong dam

4.2.8 So sanh mirc do biéu hién gen MMP-12 & nhom BPTNMT - hit thube
theo s6 g6i — nam (pack — years)

Nhom BPTNMT - hit thude c¢6 112 ddi tugng, va co sd trung binh goi -
nam la 50,65 £ 16,75 (Bang 3.4); NhOm nay duogc chia thanh 2 nhém nhé hon dya
theo s6 goi - nam 1a 50 (dua theo sb trung binh g6i - nam 1a 50,65 +16,75 (Bang
3.4) va chon tron s6 1a 50). Két qua nhom BPTNMT - hit thudc nay duge chia
thanh 2 nhém nho: (1) nhdm BPTNMT - g6i-ndm > 50 c¢6 n = 58 d6i twong va (2)
nhém BPTNMT- g6i - ndm < 50 ¢6 n = 54 dbi tuong.

Két qua nghién ctru cho thiy muc d6 biéu hién gen MMP-12 ¢ nhoém
BPTNMT- go6i -nam > 50 cao hon so vgi nhdm BPTNMT- géi - nam < 50 la 1,705
lan, c6 ¥ nghia thong ké, p = 0,001 (Bang 3.17). Tuong tng véi s6 chu ki ngudng
gen MMP-12 1an luot 1a ACT = 7,24 + 1,16 va 8,01 + 0,87 (Bang 3.17)

Phép kiém twong quan Pearson vé mirc do biéu hién gen MMP-12 tuong
quan véi sb goi - nam (pack —years) ciia bénh nhdn BPTNMT di hut, ¢6 r =0, 278;
p* = 0,003. Nhu vay, mirc d biéu hién gen MMP-12 trong dam va véi $6 g6i - ndm
(pack —years) ciia bénh nhan BPTNMT da hit cé twong quan thuan, c6 y nghia
théng ké p*=0,003 (Bang 3.17). Nhu vy, két qua nghién ctru cho thiy ddi twong
BPTNMT- hut thude 14 ¢6 sd gbi - nam (pack —years) nhiéu hon twong (mg véi co
biéu hién gen MMP-12 ¢ dam cao hon, r =0, 278; p* = 0,003. (Bang 3.17).
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4.3 MOI LIEN QUAN GIUA BIEU HIEN GEN MMP-12 VOI BIEU HIEN
LAM SANG, VA VOI PO NANG CUA BENH G NHOM BENH NHAN
BPTNMT

4.3.1 So sanh mirc d§ biéu hién gen MMP-12 & nhém BPTNMT - con hit thude

s0 véi BPTNMT- ngung hut thudc

Trong y van cta Trung Tam Phong Ngira va Kiém Soéat Bénh Tat CDC My
[29] dinh nghia: d6i trong - ngung hut thude 14 (ex-smoker) 13 > 1 thang (28 ngay).

Céc tac gia ¢ nudc ngoai nghién ctru vé mdi lién quan BPTNMT véi khoi
thudc 14: (1) nghién ctru cua tac gia Lisette 1Z (2011) [88] chon dbi twong ngung hut
thudc 14 (ex-smoker) 12 > 1 thang, (2) nghién ctru cia tac gia Anna Maria (2016)
[12] chon dbi twgng ngung hut thude 14 (ex-smoker) 14> 1 niam, (3) nghién ctru cta
tac gia Babusyst (2007) [17] chon dbi tugng ngung hit thude 14 (ex-smoker) 1a > 2
nam. TUr cac dit lidu trén, nghién ciru nay chon nhém BPTNMT- ngung hit thudc 14
c6 thoi gian ngung hat thudc it nhat 12 > 1 nam (12 thang).

Két qua nghién ctru cho thiy biéu hién gen MMP-12 & nhém BPTNMT - con
hut thuéc cao hon so voi BPTNMT - ngung hit thudc, co ¥ nghia thong ké, p =
0,001 (Bang 3.18). Tuong tng vé&i sd chu ki ngudng gen MMP-12 ¢ nhém
BPTNMT - con hit thudc so véi BPTNMT - ngung hit thude 1an luot 13 ACT =
6,86 + 0,92 so voi ACT = 8,19 + 0,98 (Bang 3.18). Nhu vay, két qua nghién curu
cho thiy viéc ngung hat thude dd 1am giam biéu hién gen MMP-12 trong dam (c6 y
nghia thong ké, p = 0,001).

Két qua nghién ciru ndy tuong tur v6i nghién ciru cua tac gia Wallace (2008)
[133], tac gia Wallace cho thdy nong do MMP-12 cao hon trong dai thuc bao &
nhém BPTNMT - con hut thudce so v6i nhém BPTNMT - ngung hut thude

Két qua nghién ctru cho thay viéc ngung hut thude 14 13 mét trong nhiing bién
phap hitu hiéu giup giam biéu hién gen MMP-12 & phdi, din dén giam muc do
viém, giam tinh trang pha huy protein chat nén & phdi, giam tinh trang tic nghén
duong dan khi nho tién trién. Tu do, giam muc do triéu chung, tan sb dot cép, murc
do nang dot cép, cai thién kha nang géng strc va cai thién sure khoe.

Trong co ché bénh sinh BPTNMT, khoi thude 14 kich hoat gia ting biéu hién
gen MMP-12 san xuét proteinase MMP-12. Ngoai ra, khéi thudc 14 con 16i kéo, kich
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hoat té bao bach cau da nhan trung tinh (12 mot trong nhiing té bao dau tién dén
phdi do khéi thude 14 [128]) san xuat ra neutrophile elastase (NE) tin cong thanh
phé nang (So dd 1.3), pha huy soi elastin cia mo lién két ddn dén BPTNMT [63],
[128]. Vi vdy, ngung hut thubc 14 vira gitip giam biéu hién gen MMP-12 va vira
gitip giam té bao bach cdu da nhén trung tinh, giam neutrophile elastase (NE) (So
d6 1.3), gitp ngan chin sy pha huy mo lién két & duong dan khi & phdi, ngin chin
su suy giam chirc ning phoi tién trién.

Két qua viéc ngung hit thudce 1a 1am giam biéu hién gen MMP-12, va giam té
bao bach ciu da nhan trung tinh, giam neutrophile elastase (NE) & phdi cho thiy
tam quan trong cua bién phap ngung hat thudc trong diéu tri cho bénh nhan
BPTNMT.

4.3.2 So sanh mirc @ bi¢u hién gen MMP-12 & 4 giai doan tic nghén GOLD |,
GOLD I1, GOLD I11l, GOLD IV (6 nhém BPTNMT- chung)

Két qua nghién ctru cho thay mirc do biéu hién gen MMP-12 & 4 nhém dbi
tuong GOLD I, GOLD Il, GOLD IIl, GOLD 1V, c6 y nghia thong ké, p = 0,005
(Bang 3.19). Tuong ung véi s6 chu ki ngudng gen MMP-12 & 4 giai doan tic
nghén GOLD I, II, IIL, IV lan luot 1a ACT = 8,51 + 0,93; 8,17 + 0,86; 7,53 + 0,89,
va 6,50 + 0,50 (Bang 3.19). Nhu vay, & nhém bénh nhan BPTNMT, muac do6 biéu
hién gen MMP-12 trong dam tir cao xudng thap lan luot 1a: nhém GOLD IV >
GOLD III > GOLD II > GOLD I, ¢6 ¥ nghia théng ké, p = 0,005.

Phép kiém tuong quan Pearson vé muc do biéu hién gen MMP-12 tuong
quan véi mtrc do tic nghén (FEV1%) hodc giai doan tic nghén GOLD I, 11, I, IV
c6 r = 0,631, p = 0,001. Nhu vy, mirc d6 biéu hién gen MMP-12 va giai doan tic
nghén GOLD |, II, IIL, IV ¢6 twong quan thuan. Két qua nay cho thiy biéu hién gen
MMP-12 trong té bao dam cang cao twong ng voi giai doan tic nghén duong dan
khi cang nang (twong tng véi giai doan GOLD cang nang)

Phép kiém Posthoc (Bang 3.20) cho thiy su khac biét mirc d6 biéu hién gen
MMP-12 theo timg cip giai doan GOLD. Két qua phép kiém cho thdy mirc do biéu
hién gen MMP-12 & céc dbi twong & nhém GOLD | so v6i nhém GOLD 1l chua ¢6
su khac biét, khong c6 y nghia thong ké, p = 0,320. Nhu vay, & cA&¢c nhom GOLD
thudc giai doan nhe (GOLD I so v6i GOLD 1) ¢ két qua 13 mirc d6 biéu hién gen
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MMP-12 trong dam khong khac biét, khong co y nghia thong ké, p=0,320. Nguoc
lai, & cap nhém GOLD III so véi nhém GOLD IV (thudc cac nhém GOLD giai
doan ning), c6 khac biét, c6 ¥ nghia thong k&, p = 0,001. Tuong tw, phép kiém
Posthoc cho thiy giai doan GOLD III, IV so véi GOLD |, Il déu cé y nghia théng
ké, p=0,002 va p=0,000 (Bang 3.20).

Két qua nghién ctru cua chung toi twong tw véi cac két qua nghién ctu &
nudc ngoai: nghién ciru cia tac gia Rekha Chaudhuiri (2012) [115] dinh luong
RNA MMP-12 va DNA trong phan tng PCR, thuc hién bang bo kit Qiagen, tac gia
cho thiy néng d6 MMP-12 va hoat tinh gen MMP-12 & té bao dam ctia bénh nhan
BPTNMT ¢ lién quan tryc tiép v6i mirc do nang cta bénh khi thiing duoc do bang
CT Scan phoi. Tac gia Rekha Chaudhuiri két luan biéu hién gen MMP-12 lién quan
tryc tiép voi muirc d6 tic nghén. Nhu vay, két qua nghién ctru ciia chiing toi twong tur
clia tic gia Rekha Chaudhuiri véi két luan 1a mirc do biéu hién gen MMP-12 ¢ phoi
¢6 lién quan dén giai doan tic nghén ¢ dudng dan khi nho.

T6m lai, sy khac biét mac do biéu hién gen MMP-12 trong dam ¢ céc giai
doan tac nghén GOLD 1, 11, 111, IV & bénh nhan BPTNMT c6 thé 1a yéu té c6 gia tri
trong 1am sang. C6 thé 13, sir dung két qua xét nghiém vé chi dau sinh hoc MMP-12
trong dam, dé tién doan giai doan tic nghén cua bénh nhan BPTNMT, gilp tién
doan kiéu hinh 1am sang, nham gép phan diéu tri bénh BPTNMT t6t hon.

4.3.3 So sanh mirc d9 bi¢u hién gen MMP-12 & nhém BPTNMT - nhiéu tri¢u
chirng so véi nhom BPTNMT - it triéu ching

GOLD 2020 phan loai bénh nhan BPTNMT - cé nhiéu triéu chirng hoac
BPTNMT - ¢6 it triéu ching cin ctr theo thang diém CAT va thang diém mMRC.
Tiéu chuan d6i tuong BPTNMT- ¢6 nhiéu triéu chiing khi sé diém tir thang diém
mMRC > 2 va / hodc diém CAT > 10, va nguoc lai.

Két qua nghién ctru cho thdy muc do biéu hién gen MMP-12 ¢ nhém
BPTNMT - nhiéu triéu cao hon so véi nhom BPTNMT - it triéu chting 2,53 lan, c6
¥ nghia thong ké, p = 0,001 (Bang 3.21). Twong tmg vdi sd chu ki ngudng gen
MMP-12 & nhém BPTNMT - nhiéu triéu ching so véi nhom BPTNMT- it triéu
chung lan luot 14 ACT = 7,08 + 0,87 so voi ACT = 8,42 + 0,98 (Bang 3.21). Nhu

vy, & nhitng ngudi bénh BPTNMT - nhiéu triéu chimg ¢6 mirc d6 biéu hién gen
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MMP-12 ting cao trong dam, c6 y nghia thong ké, p = 0,001.

Két qua nghién ctru vé& muc do biéu hién gen MMP-12 & nhém BPTNMT —
nhiéu triéu chimg, chling t6i chua thiy nghién ctru trong tu dé so sanh.

Két qua biéu hién gen MMP-12 ting cao trong dam & nhém BPTNMT-
nhiéu triéu 12 mot ddu hiéu c6 thé c6 ich trong 1am sang. C6 thé 13, sir dung két qua
x€t nghiém do murc do biéu hién gen MMP-12 trong té bao dam nhu 13 mot chi dau
sinh hoc. Tur d6, gilp tién doan dugc mirc do triéu chirng cua bénh nhan BPTNMT,
dé tién lugng vé chit luong cudc séng bénh nhan BPTNMT va dé diéu tri BPTNMT
t6t hon.

4.3.4 So sanh mirc @9 biéu gen MMP-12 nhém BPTNMT - nguy co cao va
BPTNMT - nguy co thap

Tiéu chuan BPTNMT- ¢6 nguy co cao duoc phan loai theo GOLD 2020: Khi
dbi tuong c6 > 2 dot cap trong vong 12 thang vira qua (ndm vira qua), hoac > 1 dot
cap nhung phai nhap vién. Nguoc lai, 1a nhdm BPTNMT- nguy co thap.

Két qua nghién ctru cho cho thdy muc d6 biéu hién gen MMP-12 ¢ nhom
BPTNMT - nguy co cao cao hon so véi nhém BPTNMT- nguy co thap 2,17 lan, ¢6
¥ nghia thong ké, p = 0,001 (Bang 3.22). Tuong tmg véi sé chu ki ngudng gen
MMP-12 & nhém BPTNMT - nguy co cao so voi nhom BPTNMT- nguy co thap lan
luot 1A ACT =7,32 £ 1,01 so véi 8,44 £ 0,88 (Bang 3.22).

Nhu vay, két qua nghién ciru cho cho thdy & nhitng nguoi bénh BPTNMT-
¢ nguy co cao ¢ biéu hién gen MMP-12 ting cao, ¢ ¥ nghia thong ké, p = 0,001.

Nhirng bénh nhan BPTNMT- ¢ nguy co cao la nhitng bénh nhan c6 nhiéu
dot cap trong nim va phai nhap vién nhiéu lan trong nim vira qua. Nhimng dot cap
ning (dot cip phai nhap vién) s& dan dén suy giam chutc ning phoi nhanh hon va
FEV, giam nhanh hon & mdi nim (& ngudi khée binh thuong FEV; giam tir 30ml -
60ml mdi nam). Két qua nghién ciru (Bang 3.22) cho cho thdy & nhitng ngudi bénh
BPTNMT- ¢6 nguy co cao tuong tmg véi c¢6 biéu hién gen MMP-12 ting cao, p =
0,001. Piéu nay, dong nghia véi mic d biéu hién gen MMP-12 trong dam cang
cao thi chat lugng cudc sdng bénh nhan BPTNMT cang giam.

Két qua nghién ctru vé mirc do biéu hién gen MMP-12 & nhém BPTNMT -

nguy co cao, chiing t6i chwa thay nghién ctru twong tur dé so sanh.
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Két qua nghién ctru trén cho thay c6 thé xem xét sir dung murc do biéu hién
gen MMP-12 trong té bao dam nhu 1a mét chi ddu sinh hoc trong 14m sang. Tir do,
tién doan dwgc bénh nhan BPTNMT - ¢6 nguy co cao, tién doan kiéu hinh 1am
sang, gop phan cho diéu tri BPTNMT t6t hon.

4.3.5 So sanh mirc @ biéu hién gen MMP- 12 theo c4c nhém tudi tac

C6 rat nhiéu yéu t6 nguy co tham gia vao co ché bénh sinh dan dén bénh
BPTNMT. Mot trong cac yéu td nguy co din dén bénh BPTNMT la yéu td nguy co
tuoi tac (yéu td nguy co 1o héa, sy gia hoa dan sd) (So d6 1.2), va do tudi cang cao
d6i twong cang tiép xuc cang nhiéu yéu té nguy co (6 nhiém khong khi trong, ngoai
nha....). Hon nita, t6 chitc GOLD 2020 két ludn “gen MMP-12 ¢6 lién quan dén
giam chirc ning phoéi hodc lién quan dén cic yéu td nguy co din dén bénh
BPTNMT™. Vi vay, chung t6i khao sat tim kiém mdi lién quan biéu hién gen MMP-
12 v6i yéu t6 nguy co tudi tac.

Két qua nghién ciru cho thdy muc d6 biéu hién gen MMP-12 & nhom
BPTNMT theo cdc nhém tudi: nhém tudi < 60, nhém tudi 60 - 69 va nhém tudi >
70 khong khac biét, khong c6 v nghia thong ké, p = 0,255 (Bang 3.23). Tuong ing
véi s6 chu ki ngudng gen MMP-12 lan luot 1a ACT = 7,58 £ 1,09; 7,60 £ 1,12 va
7,91 £ 1,07 (Bang 3.23).

Théng thuong ngudi 16n tudi hon ¢o tiép xtc véi nhidu yéu td nguy co hon
va thoi gian tiép xtic véi yéu td nguy co nhiéu hon. Do d6, c6 kha ning 13 ¢ ngudi
16n tu6i hon ¢6 muc do biéu hién gen MMP-12 ting cao hon & cac nhom tudi thap
hon. Tuy nhién, két qua nghién ctiru ndy cho thay muc do biéu hién gen MMP-12 &
cac nhom tudi (tudi < 60, nhoém tudi 60 - 69 va nhoém tudi > 70) khong khac biét,
khoéng c6 ¥ nghia thong ké, p = 0,255 (Bang 3.23).

Két qua nghién ctru ndy cho thdy nhitng ngudi 16n tudi hon khong co biéu
hién gen MMP-12 trong dam cao hon. Nhu vdy, tudi tac (su 140 hoa) khéng lién
quan chat ch€ véi mue do biéu hién gen MMP-12 trong dam.

Két qua nghién ctru nay cho thdy murc 6 biéu hién gen MMP-12 khdng khac
biét giita cAc nhom tudi, khong co ¥ nghia thong ké, p = 0,255, (Bang 3.23). Két qua
nay c6 thé duoc gii thich dwa theo co ché bénh sinh BPTNMT do phoi nhiém khoi

thudc 14. Ly do 13, khi xem xét vé sé goi thude - ndm (pack - years) & 3 nhém tudi
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nay, c6 sb goi - ndam khong khac biét v6i nhau, 1an luot 13 42,55+16,80, 46,38 +
28,90; 59,98 + 15,99, khéng c6 y nghia thong ké, p = 0,773 (Bang 3.4). C6 kha
nang 1a do 3 nhém ddi tuong theo tudi tac noi trén (tudi < 60, nhom tudi 60 - 69 va
nhém tudi > 70) c6 mirc do hit thude 14 nhu nhau, cé sd gbi - nim khong khac biét,
p = 0,773. Vi vy, din dén két qua 1a ho c6 muc biéu hién gen MMP-12 nhu nhau.
Diéu nay, 14 phii hop vdi co ché bénh sinh BPTNMT do khoéi thudc 14 kich hoat gia
tang biéu hién gen MMP-12.

Nhu vay, mac do biéu hién gen MMP-12 lién quan nhiéu dén tinh trang huat
thudc 14, sb goi - nam (pack - years) va it lién quan dén tudi tac.

Két qua nghién ciru vé mdi lién quan biéu hién gen MMP-12 véi tudi tac,
ching tdi chua thdy nghién ctru twong tu dé so sanh.

4.4 PANH GIA MOI LIEN QUAN GIUA BIEU HIEN GEN MMP-12 VOI
DAU HIEU SOM CUA TAC NGHEN PUONG DAN KHI NHO (CON GOI
LA TAC NGHEN NHO SOM)

4.4.1 So sanh mirc dd biéu hién gen MMP-12 & nhém khée - c6 diu hiéu s6m
ciia tic nghén dwong din khi nhé so véi nhém khée - khong dau hiéu sém ciia
tic nghén dwong din khi nhé

Nhom khoe - ¢6 dau hidu sém cua tic nghén dudng dan khi nho (tic nghén
nho som) la nhitng nguoi khong miac bénh BPTNMT, nhung ¢6 thong s6 FEF 25-
75% - du doan < 0,6 (két qua tir phé dung ki). Trong nghién ctru nay, nhém déi
twong c6 ddu hiéu sém cua tic nghén duong dan khi nho duge chon ra tir cac d6i
tugng ctia 2 nhom 1a: (1) nhom khoe - hat thude va (2) nhém khoe - khong hit
thude.

Két qua trong nghién ctru ndy cho thay khong phai tat ca nhimg ngudi hit
thudc 14 dai ding déu c6 diu hiéu som cua tic nghén dudng dan khi nho. Nhém
khoe - hit thude c6 115 d6i tuong, trong d6 co6 n = 75 dbi twong c6 dau hidu sém
clia tic nghén dudng dan khi nho, chiém ti 1& 65,2 % (75 / 115) (Bang 3.6). Nhoém
khoe - khong hit thubc (nhom chimg) c6 63 dbi tuong, trong d6 co n = 6 dbi tugng
¢6 dau hiéu sém cua tic nghén duong dan khi nho, chiém ti 18 9,5% (6 / 63) (Bang
3.6). Trong nghién ciru ndy chon ra cic d6i tugng c6 du hiéu sém cua tic nghén

duong dan khi nhoé dé nghién ciru vé mirc do biéu hién gen MMP-12 trong dam.
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Két qua nghién ciru cho thay mirc d9 biéu hién gen MMP-12 & nhom khoe -
c6 du hiéu sém cua tic nghén duong dan khi nhé cao hon so v6i nhom khoe -
khong c6 dau higu som cua tic nghén duong dan khi nho 2,05 1an, c6 ¥ nghia thong
ké, p = 0,001 (Bang 3.24). Tuong tmg véi sb chu ki ngudng lan luot 1a ACT = 8,01
+ 0,91 va 9,05 + 1,17 (Bang 3.24). Piéu nay cho thiy sy ting cao biéu hién gen
MMP-12 trong dam c6 lién quan dén tinh trang bénh li - ¢4 ddu hiéu sém cua tic
nghén dudng dan khi nho.

Phép kiém Pearson vé su twong quan mirc do biéu hién gen MMP-12 véi gia
tri ctia thong s6 FEF 25-75% - du doan c¢6 két qua 1a r = 0,524, p = 0,001 (Bang 3.24).
Nhu vy, mic d6 biéu hién gen MMP-12 ¢6 twong quan thuan (6 mic do vira) véi
dau hiéu sém cia tac nghén dudng dan khi nho (twong quan thuan véi mic do cia
tac nghén nho sdm).

Khoi thude 14 13 yéu té nguy co kich hoat gen MMP-12 san xuat (giai ma)
proteinase MMP-12 [54], va két qua nghién ctru cho thdy muc do biéu hién gen
MMP-12 c6 tuong quan thuan véi muc do tic nghén nho sém, r = 0,524, p = 0,001
(Bang 3.24). Piéu nay, cho thiy c6 mdi lién quan gitta 3 yéu t6: (1) khoi thude 14,
(2) mirc d6 biéu hién gen MMP-12 va (3) du hiéu sém cua tic nghén duong dan
khi nho (muc do tic nghén nhé sém). Nhu vy, c¢6 kha ning 13 néu nhu dbi tuong
ngung hat thudc 14 s& din dén giam biéu hién gen MMP-12 & phdi va ngin chin
duogc tinh trang tic nghén nho sém (ngin chin duoc dau hiéu sém cua tic nghén
duong dan khi nhd).

Mt d6 biéu hién gen MMP-12 ting cao ¢ nhom d6i tugng - c6 dau hiéu
som cua tic nghén dudng din khi nho, p = 0,001. Piéu niy cho thiy c6 thé xem
MMP-12 nhu 12 mét chi dau sinh hoc, ¢ thé c6 ich trén 1am sang, gop phan clng
v6i két qua do phé dung ki trong viéc phat hién cac ddi twong c6 déu hiéu sém cia
tac nghén dudng dan khi nhé.

C6 thé 13, do mirc do biéu hién gen MMP-12 trong dam ¢ nhiing ngudi khoe
manh - c6 tiép xtic véi nhiéu yéu té nguy co cia BPTNMT (nhiing nguoi song
trong moi truong 6 nhiém, nghé nghiép tiép xtc nhiéu khoi bui, khi doc hai... va

nhat 1a ngudi khoe - hit thude 14 dai dang), dé gilp phat hién ra ddi tuong - ¢6 déu
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hiéu sém cua tic nghén dudng dan khi nho. Tir d6 c¢6 co sd dé khuyén cao thich hop
cho nhitng ngudi nay dé gép phan ngin chin su tic nghén dudng dan khi tién trién
va gbp phan giam tan xuat BPTNMT.

4.4.2 So sanh mirc d9 biéu hién gen MMP-12 & nhom khée - hiit thudc - c6 dau
hiéu sém ciia tic nghén dwong din khi nhé so véi nhém khée - hiit thube -
khong dau hi¢u sé'm ciia tic nghén dwong din khi nhé

Nhom khoe - hat thue ¢6 115 dbi tugng, trong d6, c6 n= 75 ddi tuong - ¢6
dau hiéu sém cua tic nghén duong dan khi nho, va n= 40 dbi tugng - khong cd dau
hiéu sém cua tic nghén dudng din khi nho (Bang 3.6).

Két qua nghién ctru trong muc 4.4.1 (phan vira trinh bay) cho thdy muc do
biéu hién gen MMP-12 ¢6 lién quan v6i ddu hiéu sém cua tic nghén duong dan khi
nho, p = 0,001 (Bang 3.24). Chung t6i tiép tuc tim kiém méi lién quan biéu hién gen
MMP-12 véi dau hiéu sém cua tic nghén duong dan khi nho & nhdm khoe - ht
thudc 14 (nhém c6 nguy co cao mic bénh BPTNMT)

Két qua nghién cru (Bang 3.25) cho thiy mirc d6 biéu hién gen MMP-12 &
nhom khoe - hit thude - ¢6 dau hiéu sém cia tic nghén dudng dan khi nho cao hon
so voi nhom khoe - hit thude - khdng ¢ dau hiéu som cia tic nghén duong dan khi
nho 1,87 1an, ¢ ¥ nghia théng k&, p = 0,0001. Tuong Gng véi sé chu ki ngudng gen
MMP-12 1an lugt 1a ACT = 7,84 + 0,93 va 8,75 + 1,07 (Bang 3.25).

Nhu vay, két qua nghién ctu cho thidy méi lién quan gitra biéu hién gen
MMP-12 véi khoi thude 14 va v6i ddu hiéu som cua tic nghén dudng dan khi nho.
C6 kha nang 14 nhitng nguoi hat thude 14 dai dang s& din dén ting cao biéu hién gen
MMP-12 & phdi. Tir d6, dan dén tinh trang c6 dau hiéu sém cta tic nghén dudng
dan khi nho & phoi.

Mirc d6 biéu hién gen MMP-12 tang cao & nhom khoe - hit thudc - c6 dau
hiéu sém cua tic nghén duong dan khi nho, p = 0,0001 va mdi lién quan gitra biéu
hién gen MMP-12 véi khoi thude 14 va voi dau hiéu sém cia tac nghén duong dan
khi nho cho thiy viéc ngung hut thude 14 s& dan dén giam biéu hién gen MMP-12 &
phoi va ngan chin duogc tinh trang tac nghén nho sém tién trién.

Két qua nay cho théy c6 thé xem MMP-12 nhu 1a mot chi déu sinh hoc, ¢6

thé ¢6 ich trén 1am sang. CO thé 1a, xét nghi¢m Realtime RT- PCR do mirc do biéu
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hién gen MMP-12 trong dam & nhitng ngudi khoe - hiit thude 14 dé gitip phat hién ra
d6i trong - 6 ddu hiéu sém cua tic nghén duong dan khi nho. Tur dé, c6 co sé dé
khuyén cdo ngung hut thudc 14 ¢ nhitng ngudi khoe - hit thude 14 c6 dau hiéu sém
ctia tic nghén duong dan khi nho, nham giam tan suidt BPTNMT.

Tuy nhién, nghién ctru cta chung toi chi 1a nghién ctru bude dau véi quy méd
nho, can cé nhiéu nghién ctru thém nita voi quy mo 16n, dé lam sang t6 mdi lién
quan mirc do biéu hién gen MMP-12 véi ddu hiéu sém cua tic nghén dudng dan khi

nho va voi mue do tac nghén nho sém & phoi.
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KET LUAN

Nghién ctru mirc d6 va vai trd biéu hién gen Matrix Metalloproteinase-12
(MMP-12) trong bénh phdi tic nghén man tinh duoc thuc hién trén 351 ddi tuong,
gém 4 nhém: (1) nhém BPTNMT - hat thude, (2) nhdm BPTNMT - khéng hut
thude, (3) nhoém khoe - hit thude, (4) nhom khoe - khong hat thude (nhém ching),
bang phuong phap Realtime RT- PCR véi dinh luong gen tuong ddi, ki thuat phat
hién SYBR Green. Chung t6i c6 két luan sau:

1. Biéu hién gen MMP-12 duoc tim thdy & mau dam kich thich cua tat ca cac doi
tugng & cic nhom trong nghién ciru. Mtrc d6 biéu hién gen MMP-12 trong dam
la khac biét nhau (khong ddng nhat) giita cAc nhoém nghién ctru do lién quan véi
tinh trang bénh 1i BPTNMT va / hodc tinh trang hut thude 1. Mtrc do biéu hién
gen MMP-12 trong dam tir thip dén cao theo thir tu 1a: nhom khoe - khdng hut
thudc 14 < nhém khoe - hit thude 14 < nhém BPTNMT - khéng hit thude 14 <
nhoém BPTNMT - hit thude, p = 0,001.

2. MOdi lién quan gitra khéi thude 14 dan dén ting cao biéu hién gen MMP-12 ¢
phoi 14 rd rang, Tuy nhién, sy ting cao biéu hién gen MMP-12 trong dam la
chua du diéu kién bénh sinh dé din dén BPTNMT. Noi cach khac, su tdng cao
biéu hién gen MMP-12 trong dam la khong du tiéu chuan dé két luan ddi tugng
miac bénh BPTNMT. Phoi nhiém khoi thudc 14 12 yéu td nguy co chinh kich hoat
gia ting biéu hién gen MMP-12 trong dam.

3. Mic d6 biéu hién gen MMP-12 trong dam c6 méi lién quan thuan véi muac do
ning cta bénh nhan BPTNMT trén 1am sang. Mic do biéu hién gen MMP-12
trong dam cang cao, twong ung véi muic do tic nghén dudng dan khi cang ning
va nguy co ning cua bénh cang cao. Su ting cao biéu hién gen MMP-12 trong
dam 1a chi dau sinh hoc c¢6 thé hitu ich trong tién doan bénh ning trén 1am sang
va tién doan sy suy giam FEV1 va chiic ning phoi theo thoi gian. Bién phap
ngung hit thude 14 14 mot trong nhitng bién phap hitu hiéu 1dm giam biéu hién
gen MMP-12 & phoi, giap giam bot tinh trang suy giam chirc nang phéi ¢ bénh
nhan BPTNMT.

4. Xét nghiém do mirc biéu hién gen MMP-12 trong dam c6 thé gitip phat hién
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nhimg ngudi - ¢6 dau hiéu sém cua tic nghén ¢ dudng dan khi nho ¢ nhiing
ngudi hit thude 14 dai dang. Tir d6, ¢6 co s& dé khuyén cdo ngung hit thube &
nhirng ngudi ndy (ngudi hit thude 14 - ¢6 ddu hiéu sém cua tic nghén & dudng
dan khi nho), gép phan ngin chin su tic nghén nho sém tién trién, va gop phan

giam tan sudt BPTNMT.
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KIEN NGHI

Nghién ctru Matrix Metalloproteinase 12 (MMP-12) trong bénh phdi tic
nghén man tinh dugc xét nghi€ém tai Trung Tam Y Sinh Hoc Phan T PHYD Ila
budc dau, quy mé nho, cin co nghién ctru 16n hon. Dya theo két qua nghién ciru,
chung t6i kién nghi.

1. Xem xét xét nghiém do murc biéu hién gen MMP-12 trong dam ¢ ngudi hat
thudc 14 dai dang dé phat hién nhimg nguoi c6 dau hiéu som cia tic nghén
duong dan khi nho. Tir d6, c6 co so dé khuyén céo nhitng nguoi ndy dén
kham bénh ho hap dinh ki, gidp phat hién sém bénh nhan BPTNMT, va c6
co s dé khuyén céo ngung hit thudc 14 & nhitng nguoi ndy, gilp giam tan
suat BPTNMT.

2. Xem xét xét nghiém do mirc biéu hién gen MMP-12 trong dam & bénh nhan
BPTNMT dé tién doan murc do nang tac nghén, mirc d6 nguy co va mirc do
triéu ching ctia bénh nhan BPTNMT, nham g6p phan cho diéu tri bénh nhan
BPTNMT t6t hon.

3. Khuyén céo ngimng hit thudc 14 & bénh nhan BPTNMT nham han ché biéu
hién gen MMP-12 & phéi, han ché su tic nghén tién trién man tinh & bénh
nhan BPTNMT, gilip giam mitc do ning ciia bénh trén 1am sang. Khuyén co
ngimg hat thude 14 & nguoi khoé manh - hit thude 14 nham phong ngira dau
hiéu sém cua tic nghén dudng din khi nho & phdi. Tir d6, gilip giam tan suét
BPTNMT.

4. Nghién ctru mirc do biéu hién céc gen san xuit antiproteinase (C&C gen
TIMP1,2,3,4 va gen alpha - 1 antitrypsin) & nhém dbi twong c6 ting cao biéu
hién gen MMP-12 (nhém BPTNMT va & nhdm khoe - hit thudc 18), dé gop
phan hiéu ré hon vé can bang proteinase - antiproteinase & cdc nhom nay va
hiéu rd hon vai tro ciia gen MMP-12 trong BPTNMT.
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Ong / Ba ¢6 hat thuoc 14 (hoac hut thuoc 1ao) khéng ?

] khong
Ong / Ba c6 hat thude 1a déu dan, thuong xuyén [ ch
mdi ngay hay khong ? ] khong
Ong / Ba hit thudc tir ndm bao nhiéu tudi ? 0 tudi

Ong / Ba hit trung binh bao nhiéu diéu thudc trong 1 ngay?

0o diéu/ ngay

) o e . R [] con hut
Hién tai 6ng / Ba con hat thuoc khéng? A
] khong
N . i . L. Thang [11],
Ong / Ba da ngung hut thuoc tir khi nao
nam OO0

TIEN SU BENH: PQT CAP BPTNMT TRONG NAM VUA QUA

A [ co

Trong nam trudc Ong /Ba cO phai nhap vién

. oz R 3 ] khong
vi bénh ho hap khong? ( khé thg, ho, c6 dam)
Nam trudc Ong /Ba phai nhap vién bao nhiéu lan s6 lan [0
Trong nam roi, Ong/Ba c6 lan nao bi khé tha, ho, c6 dam va dugc | [ ¢6
diéu tri khang sinh khdng? (Mdi dot dugc tinh khi udng khang sinh | [J khong
trén 5 ngay)
C6 khoang bao nhiéu dot dung khang sinh do bénh ho hap (ho, kho )

So dot [

thd, o dam) trong ndm vira qua. (Mdi dot duoc tinh khi udng
khang sinh trén 5 ngay)




CAU HOI PANH GIA MUC PO NANG KHO THO (mMRC)

Ong /Ba c6 céc triéu chirg dudi day khong? Co Khéng piém
T6i chi kho tha khi gang stc [c6 [Jkhéng 0
T6i kho khi voi va hodc khi di 1én dbc nhe [c6 [Jkhéng 1
T6i di bd cham hon ngudi cing tudi vi kho tho, toi ) A
. L o [co Jkhong 2
phai dung lai dé tho khi di bo
T6i dirng lai dé thd sau khi di bd 100 mét hoic sau ) A
o Llco Jkhong 3
vai phut
T6i qua kho tha, khdng thé ra khoi nha hoic thay ) X
L, [Ico JkhOng 4
quan &o
CAU HOI BPTNMT - NGUY CO CAO/ NGUY CO THAP
Ong /Ba c6 céc triéu chirng dudéi day khong? Co Khong
C6 dot cap nang phai nhap vién (trong nim vira qua)
C6 0 - 1 dot cap trong vong 12 thang qua, dot cap khdng nhap
vién.
C6 > 2 dot cap, hoic > 1 dot cap trong vong 12 thang qua, dot
cap phai nhap vién
TIEN SU BENH PHOI KHAC
Ong /Ba c6 céc bénh phoi khac dudi day khdng? (o) Khéng
Hen
Lao phoi

Ung thu phoi




CAU HOI PANH GIA BENH PHOI TAC NGHEN MAN TiNH
ANH HUONG PEN CUQC SONG

Bénh phoi tac nghén man tinh (BPTNMT) clia 6ng/ba nhw thé nao?
Hay st dung cong cu danh gia BPTNMT (CAT)
B& cu hdi nay s gilip dng/ba va cécnhén vién y t& danh gid tac dng cda BPTNMT anh hudng 1€n st khde va cudeséng hang

ngdy cla dng/ba. Nhén vién y t& s& st dung nhifng ciu tra 15i clia dng/ba va két qua danh gié & gilp ho ndng cao hiéu qua didu
tri BPTNMT cda ng/ba va gilip éng/ba duoc loi ich nhiéu nhét tir viéc diéu tri.

Néu éng/ba mudn tra I5i bang ciu hdi ndy trén gidy, vui 1ng nhap chuét vao day va in ra G& rd I5i.

Néu dng/bé mudn hodn tét trc tuyén bang ciu hdi nay thi ddi voi mdi ciu hdi sau ddy vui long st dung chudt d& danh diu (X)
vao trong & tréng mé 13 dling nhat finh trang hién tai ca dng/ ba.

Vidy: Téi rét hanh phic ( w\"x/ Y3Y(4)(5) Téi rét budn
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\ ' G
b, _d
( > W )
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KET QUA DO CHUC NANG HO HAP

BENH VIEN NGUYEN TRAI - TP. HCM

BUONG DO CHUC NANG HO HAP

MSTD: 02.0024.1791

Pre vs. Post FVC & SVC Report
Page 1 0of 2

Name:
Height at test (cm): 163.0
Weight at test (kg): 49.0

ID: 4953
Sex: Male
Age at test: 69

Birthdate: 01/01/1951
Smoking history (pk-yrs):
Predicted set: Quanjer GLI 2012

Technician: LE TRANG

Effort summary: 3 efforts: 3 acceptable, 3 reproducible

Estimated Lung Age: >95

Diagnosis:

Test series date/time: 25/02/2020 08:39 AM

Physician: Effort #8 usability caution (ATS/ERS 2005):
Results ‘
Result Pred LLN Pre  %Prd Post  %Prd %Chg
SVC (L) 3.09 2.27 a2.20 71% n2.26 73% 3%
- FVC (L) 309 227 241 78% 254  82% 5%
FEV1 (L) 2.45 1.75 a1.63 66% 01,72 70% 6%
FEV1/FVC 0.79 0.67 0.68 85% 0.68 85% 0%
FEV1/SVC 0.74 0.76
FEV6 (L) - - - - -
FEF25-75% (L/s) 213 1.04 10.96 45% n1.04 49% 8%
Vext (%) i iz 1.92 =5 2.79 46%
IC (L) - - - -
PEFR (L/s) —-- -- 4.00 - 437 - 9%
MWV (L/m) s - — -
SVC Volume vs. Time
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MVV Volume vs. Time
Ho hap ky: o Binh thuong o Bat thuong 3

Hoi chung han che: O Khong
Hoi chung tac nghen: -& Khong

Test dan phe quan: nghong dap ung

O Trung binh
O Trung binh

0O Co dap ung

Bac si doc/k.’e/t’qua
O Nang "

G e

AS.CKTLLE NUANG QUYNH rRAR



~ Test series date/time: 25/02/2020 08:39 AM
BENH VIEN NGUYEN TRAI - TP. HCM

ID: 4953

Sex: Male

Pre vs. Post FVC & §VC Report

BUONG DQ CHUC NANG'HO HAP Age at test: 69 Page 2 of 2
Name: Estimated Lung Age: >95

 FVC Flow vs. Volume
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FVC Volume vs. Time

Interpretation

Vol(L)

VvIT

A

8
N
)

Co giam FEF25 -75% ma co the bao hieu
som hoac tac nghen duong tho nho, tuy
nhien ty le FEV1/FVC ma thuong duoc su
dung de phan biet giua tac nghen va khong
tac nghen la trong gioi han binh thuong. Neu
chi dinh lam sang, so sanh voi thu nghiem
trong qua khu va/hoac gia tang tan suat
kiem tra trong tuong lai co the huu ich.
@Giai thich nay la hop le chi khi bac si xem
xet va chu ky xac nhan.

Interpreted by:




KET QUA DO CHUC NANG HO HAP
BENH VIEN DAI HOC Y DUOC TP. HCM
TRUNG TAM CHAM SOC HO HAP

Pre vs. Post FVC & SVC Report

Page 1 of 2

Name:
Height at test (cm): 165.
Weight at test (kg): 55.0

0

ID: 220915
Sex; Male
Age attest: 85

Birthdate: 01/01/1931
Smoking history (pk-yrs):
Predicted set; ITS 1984

Technician: CAI NGHIA

Diagnosis:

Test series date/time: 08/12/2016 10:22 AM

Physician: Effort #8 usability caution (ATS/ERS 2005):
Results
Result Pred LLN Pre  %Prd Post  %Prd %Chg
SVC (L) 3.57 - 1.83 43% 1.556 43% 1%
FVC (L) *3.08 2.08 a1.41 46% 11,45 47% 3%
FEV1 (L) *2.31 1.55 =0.84 36% x0.92 40% 10%
FEV1/FVC 0.75 0.67 20,60 80% =0.63 85% 7%
FEV1/SVC 0.55 0.59
FEVE (L) e — —
FEF25-75% (L/s) 2.27 0.60 10.46 20% =0.53 24% 17%
Vext (%) - - 0.71 — 0.00 - -100%
IC (L) 2.79
PEFR (L/s) 7.53 — 3.51 47% 3.30 44% -6%
MWV (L/im) 9260 3580 33.85 37%
SVC Volume vs. Time
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MWV Volume vs. Time
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Ho hap ky O Binh thuong "/Bat thuong

0O Khong O Nhe Mng binh

Hoi chung han che:

Hoi chung tac nghen:

Test dan phe quan:

dj?ung 0O Nhe 0O Trung binh
hong dap ung* D co dap ung

O Nang
ang

Bac si doc ket qua
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PHU LUC II
BAN THONG TIN DANH CHO POI TUQNG NGHIEN CUU
VA CHAP THUAN THAM GIA NGHIEN CUU
Tén nghién ctru: Nghién ctiru Matrix Metalloproteinase -12
trong bénh phdi tic nghén man tinh
Nghién ctru vién chinh: Nguyén Cong Trung
LTHONG TIN VE NGHIEN CUU
Muc dich va tién hanh nghién ciu:

Muc tiéu tim kiém phuong thirc méi dé diéu tri bénh phoi tic nghén man tinh c6
hiéu qua hon.

Nghién ciru sé dwge tién hanh nhu sau:

Tai Phong Kham Thiam Do Chuc Ning Hé Hap, cac d6i tuong tham gia nghién
ctru duoc khai thac thong tin, viét gidy dong thuan, do phé dung ky va lay dam khac
ra. Po phé dung ki trong thoi gian khoang 5 phut, tiép tuc khi dung dich mudi dang
truong Nacl 0, 9% khoang 5 phut, sau d6 nguoi tham gia nghién ctru khac dam ra vao
lo vO trung, ngay sau do, mau dam duoc guri dén Trung tam xét nghiém Y Sinh Hoc
Phan Tu dé thyc hién Realtime RT- PCR va phén tich muc d¢ biéu hién gen MMP12.
Thoi gian nghién ciru:

Thoi gian nghién ctru tir thang 6-2015 dén thang 12 -2018
Tiéu chuin loai trir

Déi tuong mac nhitng bénh phdi khac nhu: hen, lao phdi, ung thu phoi

Péi tugng BPTNMT c6 dot kich phat trong vong 2 thang trudc

Péi tuong di phau thuat cat phoi, bénh ung thu phoi, ung thu khac.

Tiéu chuén chon ddi twong nghién ciru

Déi tuong mac bénh phoi tac nghén man tinh hat thude va khong hit thude.

Doi tuong khoe - khong huat thude va ddi twong khoe - hat thude 14
Ban chit va mirc d9 tham gia ciia nhirng ngwoi tham gia nghién ciru 1a gi?

Nguoi tham gia nghién clru tinh nguyén khac dam khoang 5Sml
Cic nguy co va bat lgi

Khi tham gia phé dung ki va khi dung bang dung dich mudi dang truong, c6 thé
1am kich thich ho khac, kho chiu. Néu c6 tré ngai s& duoc nhan vién phong kham thim
do chirc nang ho hap xir li.

Nhiing lgi ich ¢6 thé c6 d6i véi ngwoi tham gia

Xac dinh biéu hién gen MMP-12 trong bénh phdi tic nghén man tinh c6 thé la

g6p phan gilp cac nha nghién ctru tim kiém phuong phéap diéu tri bénh hi¢u qua hon



tham gia khong phai tra tién cho viéc 14y mau dam, khong phai tra tién cho xét nghiém
Realtime RT- PCR, ciing nhu khong phai tra bit ki khoan tién nio lién quan trong
cong viéc nghién ctru. Tién trinh nghién ctru khong anh hudng dén két qua diéu tri cho
bénh nhan,
Nguwoi lién hé

Ho tén, sd dién thoai ngudi can lién hé: BS Nguyén Cong Trung, S6 DT:
0908141552, Pia chi co quan: 314 Puong Nguyén Trii, Quan 5 TPHCM
Sw tw nguyén tham gia

Nguoi tham gia duoc quyén tw quyét dinh, khong hé bi ép budc tham gia

Ngudi tham gia c6 thé rat lui & bat ky thoi diém nao ma khong bi anh hudng
gl dén viéc diéu tri/chdm séc ma ho dang duogc huong.
Tinh bao mat

Tén ngudi tham gia nghién ciru duge ma hda, khdng ghi s6 nha, dia phuong,
phudng xa, tat ca thong tin dwoc gift bi mat va chi phuc vu cho nghién ctru, két qua
nghién ctru khéng st dung muc dich khac.
II. CHAP THUAN THAM GIA NGHIEN CUU

Tbi da doc va hiéu thong tin trén day, dd cé co hdi xem xét va dat cau hoi vé
thong tin lién quan dén ndi dung trong nghién ctru nay. T6i di ndi chuyén true tiép vai
nghién ctru vién va duogc tra 1oi thoa dang tAt c& cac cau hoi. Toi nhin mot ban sao ctia
Béan Thong tin cho ddi tugng nghién ctru va chap thuan tham gia nghién ctru nay. Toi

tu nguyén dong y tham gia.

Chir ky ciia nguwoi tham gia: M
Ho tén Tray \ay Baig  Chitky

Ngay thang nim_ <9 9. 016

Chir ky ciia ngudi 1am chirng hoic ciia ngudi dai dién hop phap (néu ap dung):
Ho tén Chit ky
Ngay thang nam

Chir ky ciia Nghién ciru vién/ngudi ldy chdp thuin:

T6i, ngudi ky tén dudi ddy, xac nhan ring bénh nhan/ngudi tinh nguyén tham
gia nghién ctru ky ban chap thuan da doc toan bd ban thong tin trén day, cac thong tin
ndy da duoc giai thich ciin k& cho Ong/Ba va Ong/Ba da hiéu 15 ban chit, cac nguy co
va lgi ich cta vige Ong/Ba‘l tham gia vao ng[ién;fru nay.

Ho tén Mﬁafv@gﬁ Lng—Chit ky
Ngay thang nim M 9. +e8.




PHU LUC 111

DANH SACH BENH NHAN
STT TEN BENH NHAN SO HO SO NGt B LAy TUOI
: BENH

1 | TRUONG VAN B N16-0000316 17/09/16 71
2 |LEVANQU N16-0283526 17/09/16 62
3 | BIEN XUAN PH A10-0146645 17/09/16 61
4 | PHAM VAN B N16-0293305 24/09/16 73
5 | NGUYEN VANK N16-0294718 26/09/16 65
6 |LETRUNGT N16-0294714 26/09/16 74
7 | NGUYEN VAN M N16-0296409 27/09/16 66
8 |NGOD A10-0173436 28/09/16 78
9 | HUYNH TAIH N16-0280529 28/09/16 75
10 | BUIBACHDP N13-0000899 28/09/16 67
11 | NGUYEN VAN KH N16-0298194 28/09/16 61
12 | PHAN VAN D N14-0284459 28/09/16 77
13 | TRAN VAN G N16-0299069 29/09/16 63
14 | TRAN VAND N16-0299696 29/09/16 74
15 | NGUYENVAN A A04-0107248 03/10/16 63
16 | NGUYEN VAN TH N16-0303190 03/10/16 61
17 |LEVANB A08-0050464 04/10/16 70
18 | THAI VAN CH A12-0119492 05/10/16 62
19 | NGUYEN VAN B B07-0061765 05/10/16 62
20 |LEVANU N16-0306182 05/10/16 85
21 | NGUYEN HAM CH N16-0308551 06/10/16 88
22 |LYVANH N16-0307638 06/10/16 63
23 | TRAN VAN NGH A13-0169790 07/10/16 67
24 |LEVANH N16-0196338 07/10/16 68
25 | NGUYEN PHI TH N16-0313179 10/10/16 62
26 | TRAN DUONG T B11-0028854 11/10/16 66
27 | BUI THANHH A10-0107164 13/10/16 64
28 | O THAIH N15-0207016 13/10/16 78
29 | NGUYEN PINHL N16-0318766 14/10/16 80
30 | NGUYENHUU Q A11-0072034 14/10/16 87
31 | NGUYENN A13-0169610 15/10/16 65
32 | NGUYENNGQC C N16-0322350 17/10/16 75
33 | NGUYEN VAN V N15-0345297 21/10/16 61
34 | HUYNHNAM P B03-0006743 21/10/16 81
35 | NGUYEN HUY D N15-0246880 22/10/16 93
36 | NGUYEN VAN K N16-0294718 24/10/16 65




37 | NGUYEN VAN H N16-0300762 24/10/16 64
38 | HOANG HUOU C N16-0330897 24/10/16 67
39 | NGUYEN HUU PH N16-0244930 25/10/16 81
40 | LE VAN NH A12-0061018 26/10/16 67
41 | vOQUOCT A12-0059724 26/10/16 67
42 | LEVANQ N16-0310825 26/10/16 80
43 |LEVANC A12-0182343 26/10/16 79
44 | NGUYEN VANV N16-0334368 26/10/16 61
45 | BUIKIM KH N13-0077452 27/10/16 65
46 | HUYNHT N16-0336446 28/10/16 80
47 | LEVAND N16-0279915 28/10/16 72
48 | LAM TU HONG QU N16-0340058 31/10/16 61
49 | NGUYEN VAN TH N13-0037491 01/11/16 76
50 |NGUYEN VANT N16-0120633 01/11/16 87
51 |LEVANT A09-0130868 01/11/16 67
52 | NGUYEN VAN B N16-0160925 01/11/16 68
53 | NGUYEN VAN C N16-0324126 02/11/16 62
54 |LECONY N16-0342910 02/11/16 82
55 | PHAN DIEN KH N16-0281553 03/11/16 64
56 | NGUYEN VAN B N16-0345201 04/11/16 61
57 | NGUYEN THANH C N16-0345555 04/11/16 65
58 | TRUONG THIL A13-0061852 05/11/16 68
59 | NGUYEN VAN D N16-0348968 07/11/16 61
60 |HAHUUD A09-0228819 07/11/16 63
61 | TRAM XUANL A11-0150934 07/11/16 72
62 | BUITHIC N16-0337877 07/11/16 72
63 | TO VAN TR N16-0349437 08/11/16 77
64 | PHAM VAND N16-0361006 16/11/16 61
65 | TRAN MINH KH A06-0128080 17/11/16 66
66 | PHAMM N16-0361566 17/11/16 74
67 | NGUYEN VAN L A09-0187754 18/11/16 69
68 |LEVAND A09-0118673 19/11/16 83
69 | PINH DINH TH A10-0122450 19/11/16 73
70 | NGO THI H N13-0168386 21/11/16 64
71 | NGUYEN VAN CH N16-0368515 23/11/16 69
72 | NGUYEN LUONG M N13-0053156 23/11/16 83
73 | NGUYEN VAN TH N16-0369837 24/11/16 63
74 | NGUYEN VAN C N16-0370481 24/11/16 78
75 | NGUYEN TAN TR N15-0320348 28/11/16 61
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76 | NGUYEN CONG D N16-0049055 28/11/16 79
77 | PHAM TH N16-0374546 28/11/16 82
78 | DPANG THANH D A08-0204633 28/11/16 62
79 | PHAM THE C N16-0374826 28/11/16 67
80 | LE QUANG D A11-0324072 30/11/16 67
81 | NGUYEN CONG TH N16-0361274 30/11/16 61
82 |LEVANU N16-0306182 30/11/16 85
83 | CAO QUANG PH B09-0035137 30/11/16 93
84 | PANGKIMH A05-0136550 30/11/16 69
85 | VANTOT N16-0377549 30/11/16 61
86 | MAITHEY A05-0133756 01/12/16 85
87 | NGUYEN MINH TH N16-0379312 02/12/16 80
88 | PHAM TANN A11-0265257 02/12/16 77
89 | NGUYEN MINH T N16-0292903 02/12/16 62
90 | HUYNH VAN B N16-0019935 02/12/16 79
91 | pOVAND N15-0290418 03/12/16 67
92 | NGUYEN VAN N15-0302326 03/12/16 82
93 | ONKH N15-0214989 05/12/16 73
94 | TRAN PANG H A13-0044801 07/12/16 61
95 | NGUYEN VAN TH N16-0383749 07/12/16 87
96 | TU JOHN N16-0385779 07/12/16 78
97 | NGUYEN CONG T N16-0384914 07/12/16 62
98 | NGUYEN VAN T N14-0307424 08/12/16 76
99 | NGUYEN VAN TH N16-0385294 07/12/16 82
100 | NGUYEN TAN TH N14-0094233 08/12/16 86
101 | HOKIM S A01-0921067 08/12/16 67
102 | HO SINH H A07-0097892 09/12/16 i)
103 | NGUYEN VAN H N16-0343312 09/12/16 62
104 | NGUYEN THANH H A03-0056192 10/12/16 67
105 | LA BPINHH N16-0390596 12/12/16 72
106 | LEVANH N16-0389024 14/12/16 73
107 | VOBINHT A13-0070006 13/12/16 88
108 | LENINHC N16-0372422 14/12/16 75
109 | NGO PHUGCL A08-0041377 15/12/16 61
110 | LUU VINHH N16-0248839 16/12/16 70
111 | HUYNH PHUGC C N16-0397448 19/12/16 67
112 | TU PINH CH N16-0397263 19/12/16 64
113 | TRUONG VAN PH A13-0126786 19/12/16 64
114 | NGUYENBDUCL N16-0398297 20/12/16 63
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115 | NGUYEN TH N15-0178086 20/12/16 73
116 | TOVANS A08-0115404 22/12/16 62
117 | NGUYEN HUOU TR N16-0385327 26/12/16 62
118 | NGUYEN VAN A A04-0107248 26/12/16 78
119 | NGUYEN THIYEN T A04-0102442 26/12/16 63
120 | LEVANU N16-0343646 27/12/16 84
121 | NGUYENM N16-0406762 28/12/16 66
122 | NGUYEN HOANG V A12-0143710 28/12/16 61
123 | PINHVANT B09-0064417 28/12/16 67
124 | NGUYEN PHUGC G N16-0319227 28/12/16 61
125 | PHAN VANL N16-0406517 28/12/16 71
126 | LEMINH TR A12-0201389 28/12/16 60
127 | BUI VAN AN N16-0376667 29/12/16 61
128 | LEVANX A12-0238046 29/12/16 67
129 | NGUYEN VAN TH A06-0116432 29/12/16 61
130 | PHAM TIEN L N15-0025405 30/12/16 64
131 | CAO VAN CH N16-0409307 30/12/16 61
132 | NGUYEN HOANG N A05-0082907 30/12/16 75
133 | NGUYEN VAN T N17-0003338 05/01/17 85
134 | CAOD N14-0334760 05/01/17 62
135 | CAOLUONG B A05-0103705 09/01/17 85
136 | NGUYEN VAN N A09-0008863 09/01/17 67
137 | NGUYEN VAN H N17-0009249 11/01/17 69
138 | NGUYEN HOU TR A13-0084437 12/01/17 78
139 | HUYNH VAN D N16-0327108 14/01/17 81
140 | TRAN PINH TR A12-0278341 14/01/17 82
141 | HUYNH NGOC CH N17-0013952 17/01/17 61
142 | NGUYEN VAN T N16-0407490 19/01/17 82
143 | HO VAN QU N17-0013124 20/01/17 67
144 | TRINH MINH H N14-0362320 01/03/17 75
145 | NGUYEN VAN T N14-0052187 02/03/17 76
146 | LUONG VAN T N17-0049854 02/03/17 72
147 | HUYNH VAN B N17-0052822 03/03/17 77
148 | NGUYEN VAN M N15-0219777 06/03/17 61
149 | QUACH PANG B N17-0056046 06/03/17 63
150 | TRAN VAN PH N17-0055110 06/03/17 89
151 | NGUYEN PH N17-0054547 08/03/17 73
152 | NGUYEN NGOC TH N15-0145175 10/03/17 76
153 | LE THANH TR N17-0058452 10/03/17 69
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154 |LUKIMC A02-0012166 10/03/17 75
155 | MAIVANL N17-0061522 10/03/17 74
156 | LE VAN X N17-0048141 13/03/17 67
157 | NGUYEN VAN TH N17-0069628 17/03/17 66
158 | BUIVAN S N17-0070347 17/03/17 75
159 | vO THIEN H N17-0070564 18/03/17 74
160 | NGO VAN'S N17-0072160 20/03/17 62
161 | HUYNH HUY QU N17-0073274 20/03/17 79
162 | NGUYEN TH N15-0068031 21/03/17 81
163 | DUGNG XUAN TH N13-0072085 22/03/17 74
164 | PHUNG V N14-0306922 22/03/17 65
165 | NGUYEN VAN M A09-0200160 24/03/17 71
166 | NGUYEN VAN CH N17-0078614 24/03/17 70
167 | POAN VAN M N16-0313353 24/03/17 60
168 | PHAM VAN NGH N17-0082110 28/03/17 67
169 | TRAN TUH N16-0030558 30/03/17 62
170 | NGUYEN VAN O A12-0076833 30/03/17 71
171 | PHAN NGOQC QUOCD N17-0087843 31/03/17 72
172 | VO THIM N17-0090034 03/04/17 63
173 | LE THI NH N17-0091841 11/04/17 66
174 | TRAN VAN D N17-0080642 24/04/17 82
175 | vO QUANG TR B09-0073285 24/04/17 73
176 | NGUYEN ANH T N17-0114273 24/04/17 65
177 | PANG TAN V N15-0280450 24/04/17 78
178 | NGUYEN THANH H N16-0199603 24/04/17 83
179 | PHAN VAN H A10-0074859 24/04/17 67
180 | NGUYEN TAN b N16-0288908 24/04/17 74
181 | LE QUANG YV N17-0114770 24/04/17 63
182 | HUYNH TH N13-0103670 08/05/17 87
183 | LE VAN TH N17-0084761 12/05/17 75
184 | LE THANHH A12-0241186 15/05/17 60
185 | VOKIM H N16-0321141 15/05/17 91
186 | PHAN VAN T B10-0043028 16/05/17 79
187 | PHAN THANH TH N17-0140446 18/05/17 62
188 | PHAM VANL N17-0142478 19/05/17 67
189 | PINH VAN H N17-0146869 23/05/17 68
190 | MAC PHUOC KH N17-0144114 22/05/17 69
191 | TRAN VANM N17-0146812 23/05/17 85
192 | NGUYEN VAN NH N17-0008940 30/05/17 65




193 | vO TRAN CH N17-0156133 31/05/17 83
194 | LE QUANG D A11-0324072 31/05/17 67
195 | PHAM VAN NG N17-0155991 02/06/17 85
196 | POAN THANH TR A12-0226962 07/06/17 72
197 | TRANT A13-0132200 30/06/17 78
198 | NGUYEN VAN TH N17-0203549 03/07/17 75
199 | NGUYEN TRI PH N17-0209348 06/07/17 67
200 | TRAN VAND N17-0212890 10/07/17 65
201 | NGUYEN THI PH N16-0385001 10/07/17 81
202 |LETHIL N15-0310143 11/07/17 62
203 | NGUYEN VAN H N17-0219191 13/07/17 78
204 | TRUONG X N17-0219655 13/07/17 77
205 | NGUYEN THIL N15-0075276 26/07/17 72
206 | TRUONG MINH C N14-0148351 27/07/17 70
207 | TRAN VAN TH A10-0109417 27/07/17 60
208 | NGUYEN VAN X N17-0246599 01/08/17 60
209 | CAO VANB N17-0252475 04/08/17 62
210 | TRUONG VAN T N16-0337511 07/08/17 61
TP.HCM, ngay 21 thang 09 ndm 2018
Khoa TDCN H6 Hép e an-cua BVDHYD jis™
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DANH SACH BENH NHAN TAI BENH VIEN NGUYEN TRAI

DANH SACH BENH NHAN
STT | TEN BENH NHAN SO HO SO NGA‘{ KHAM TUOI
BENH

1. Pham Trung K ID 2502 02/06/16 55
2. Pham Dinh D ID 2503 02/06/16 70
5 Nguyén Ngoc D ID 2504 02/06/16 74
4. Truong Lé D ID 2505 06/06/16 63
5 Phan C4m Th ID 2506 06/06/16 63
6. Bui Hio T ID 2507 06/06/16 75
7, Nguyén Van T ID 2508 09/06/16 74
8. Pham Thi S ID 2509 09/06/16 70
9. Ngo Minh T ID 2510 09/06/16 69
10. |LéVanD ID 2511 13/06/16 72
11. | Hoang Vian K ID2512 13/06/16 7
12. | Trin Phuc H ID2513 13/06/16 63
13. |L&éThiH ID2514 14/06/16 84 88

- &,
14. | NguyenQuV ID2515 14/06/16 66 y 4@‘ :
15. | Ly Lam Nhat Tr ID2516 14/06/16 55 I 7
14, Truong Thi L ID2517 16/06/16 70 R
17. | Truong Thi H ID2518 20/06/16 62
18. | Trén CongB ID2519 20/06/16 74
19. | NguyénD 1D2520 20/06/16 60
20. L& Hoang Th 1D2521 21/06/16 70
21. Phan Thi Tr 1D2522 27/06/16 68
22. | Nguyén Bao H 1D2523 28/06/16 75
23. | HOHaiH 1D2524 28/06/16 80
24. | Duong Van L 1D2525 28/06/16 81
5. Nguyén Minh T 1D2526 30/06/16 68
26. | Nguyén Gia Kh 1D2527 30/06/16 77
27. | Lam Thanh P 1D2528 30/06/16 70
8. Poan Quéc Th ID 2529 30/06/16 69
29. | TaCongD ID 2530 04/07/16 74




30. | Phan Nguyén Qu ID 2531 04/07/16 81
31. | LéHiu Tr ID 2532 04/07/16 79
32. | Pham VanL ID 2533 07/07/16 83
33. | Trn Thao M ID 2534 07/07/16 60
34. | L4m Thi Kim Qu ID 2535 11/07/16 63
35. | Nguyén Thi T ID 2536 11/07/16 66
36. | Truong Tri T ID 2537 11/07/16 55
37. | PauBaD ID 2538 12/07/16 75
38. | Nguyén Anh Tr ID 2539 12/07/16 72
39, | Trdm Duy Ph ID 2540 12/07/16 76
40. | Nguyén Thi QNh ID 2541 14/07/16 62
41, |HONhatN ID 2542 14/07/16 74
42. | TrAn ThiC ID 2543 14/07/16 77
43. | Tran Xuan D ID 2544 18/07/16 73
44. | Pham ThiT ID 2545 18/07/16 66
45. | Tran Phuong Qu ID 2546 18/07/16 80
46. |LéVanN ID 2547 19/07/16 (=
47. |L&CatL ID 2548 19/07/16 55
48. | Nguyén Hitu ID 2549 19/07/16 68
49. | Nguyén Luu H ID 2550 19/07/16 81
50. Nguyén Vian M ID2551 21/07/16 66
51. | Lé&Nguyén Th ID 2552 21/07/16 59
50, | Lam ThjNgoc V ID 2553 21/07/16 86
53. |LéThiT ID 2554 25/07/16 70
54. | Nguyén Thanh T ID 2555 25/07/16 68
55. | NguyénBaH ID 2556 25/07/16 80
56. | Trin Sang T ID 2557 28/07/16 74
57. | Hong Diép T ID 2558 28/07/16 74
58. | Huynh Ch ID 2559 28/07/16 55
59. | Pham Vin Q ID 2560 01/08/16 66
60. | TrAn VanD ID 2561 01/08/16 69
61. | Trdn Thi CAm L ID 2562 01/08/16 72
62. | Nguyén Lé Khanh D ID 2563 04/08/16 56




63. | Pham Vin Th ID 2564 04/08/16 76
64. Pinh Nhit D ID 2565 04/08/16 55
65. | TrAn Thi M ID 2566 04/08/16 77
66. Duong Hoang L ID 2567 08/08/16 72
67. | Pham ThiBich L ID 2568 08/08/16 75
68. Pham Truong V ID 2569 09/08/16 35
69. | Nguyén Thanh Q ID 2570 09/08/16 68
70. | PaoVanH ID 2571 09/08/16 81
71. | Pham Cong T ID 2572 10/08/16 66
70 | Phan Vin B ID 2573 10/08/16 59
73, Hoang Linh V 1D 2574 10/08/16 86
74, | Nguyén Thj V ID 2575 10/08/16 70
75. | Trwong Chi Th ID 2576 10/08/16 68
76. | Trin Cong B D 2577 11/08/16 55
vl Phan Bao H ID 2578 11/08/16 68
78. Nguyén Thi H ID 2579 15/08/16 76
79. | Nguyén Thanh N ID 2580 15/08/16 81
80. Pham Vian Nh ID 2581 15/08/16 68
81. | Trin Huy Th ID 2582 15/08/16 60
82. | BuiQuang Tr ID 2583 18/08/16 74
83. Phan Cao H 1D 2584 18/08/16 59
84. | Nguyén Trong Ng ID 2585 18/08/16 55
85. | Thai Quang N ID 2586 19/08/16 86
86. |LéVinC ID 2587 19/08/16 66
87. |LaVinb ID 2588 19/08/16 63
88. | Nguyén Pha Q ID 2589 25/08/16 76
89. | Nguyén Van H ID 2590 12/09/16 74
90. | L&m TongC ID 2591 15/09/16 68
91. | Vuong TénP ID 2592 15/09/16 74
92. | PaoVanH ID 2593 15/09/16 59
93. | V3 VinL ID 2594 17/09/2016 55
94, | Vii Ngoc T ID 2595 17/09/2016 86
95. | Phan Ngoc H ID 2596 17/09/2016 66




96. | Huynh Van T ID 2597 24/09/2016 74
97. | Phan Pinh D ID 2598 26/09/2016 58
98. | Pinh Hitu T ID 2599 26/09/2016 68
99. | Pham T4n H ID 2600 27/09/2016 76
100. | Nguyén Birc Th ID 2601 28/09/2016 81
101. | Han T4nC ID 2602 28/09/2016 68
102. | Huynh Hitu N ID 2603 28/09/2016 60
103. | Nguyén Thj Ngoc P ID 2604 28/09/2016 69
104. | Nguy&n Huy M ID 2605 28/09/2016 72
105. | VoVvanT ID 2606 29/09/2016 56
106. | Ding Son H ID 2607 29/09/2016 76
107. | Ly Thanh ID 2608 3/10/2016 55
108. | Pham Duy Ch ID 2609 4/10/2016 77
109. | Nguyén Vin M ID2610 3/10/2016 55
110. | Poan Thi Ngoc L ID2611 5/10/2016 68
111. | Huynh Van T ID2612 5/10/2016 81
112. | PaoMinhL ID2613 5/10/2016 66
113. | Nguyén Vin D ID2614 6/10/2016 59
114. | Luu Chi Th ID2615 6/10/2016 86
115. | Nguyén Ngoc C ID2616 7/10/2016 70
116. | Nguy&n Hitu Kh 1D2617 7/10/2016 68
117. | Thai Tu T ID2618 14/10/2016 55
118. | Nguy&n Thi Hong Th 1D2619 15/10/2016 68
119. | Lé Thanh Nh 1D2621 17/10/2016 81
120. | Poan Vin D 1D2622 21/10/2016 66
121. |L& ThiD ID2623 21/10/2016 59
122. | Poan Ngoc T 1D2624 22/10/2016 86
123. | Nguyén Hitu N ID2625 24/10/2016 55
124. |LaiVanT ID2626 24/10/2016 68
125. | Trén hitu p 1D2627 25/10/2016 81
126. | Lai Minh H 1D2628 26/10/2016 66
127. | Nguyén Van H 1D2629 26/10/2016 59
128. | Nguyén Minh D ID2630 27/10/2016 86




129. |Lé MinhB 1D2631 31/10/2016 70
130. | Trdn Vin Ng ID2632 1/11/2016 68
131. | L& VanD 1D2633 1/11/2016 55
132. | Pinh Céng M 1D2634 24/10/2016 59
133. | Vo6 GiaH 1D2635 26/10/2016 55
134. | Huynh Thi Minh N 1D2636 26/10/2016 68
135. | Phan Van T 1D2637 26/10/2016 81
136. | TrAn Hong Ng ID2638 28/10/2016 66
137. | Truong Thi Thanh H 1D2639 28/10/2016 59
138. | Ly Minh M 1D2640 31/10/2016 66
139. | Hoang Van M 1D2631 1/11/2016 39
140. | Luu Chi 1D2632 2/11/2016 86
141. | Pao Htu b 1D2633 3/11/2016 70

Trudng Khoa H6 Hép

TPHCM, ngay 15 thang 09 nam 2018
X4c nhin cia BV NGUYEN TRAI
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BO Y TE CONG HOA XA HOI CHU NGHIA VIET NAM
DAl HOC Y DUGC TP HO CHi MINH Poc lap — Tw do — Hanh phuc

HQI PONG PAO PU'C TRONG NCYSH

S84 4/DHYD-HDDD \
V/v chdp thudn cdcvan dé dao diece NCYSH TP H6 Chi Minh, ngay /fZ{thdng Gnim 2018

CHAP THUAN (CHO PHEP) CUA HOI PONG PAO PUC TRONG
NGHIEN CUU Y SINH HQC PAI HOC Y DUQC TP HO CHI MINH

Can ctir quyét dinh s6 1863/QD-BYT ngay 27 thiang 5 nam 2009 ctia Bo Y té vé
viéc ban hanh Quy ché T4 chirc va hoat déng cua Pai hoc Y Dugc thanh phé Hb Chi
Minh;

Can cur quyet dinh s 5129/Qb-BYT ngay 19 thang 12 nam 2002 cua BS trudng
BG Y té vé viéc ban hanh Quy ché vé td chirc va hoat dong ctia Hoi déng dao dtrc trong
nghién ctru y sinh hoc:

Can cir Quyét dinh sb 1238/QD-DHYD-TC ngay 18 thang 5 ndm 2016 cua
Hiéu trudng Pai hoc Y Duge TP HO Chi Minh vé viée thanh 1ap Hoi dong dao dirc
trong nghi€n ctru y sinh hoc;

Trén co s& xem xét cta thudng truc Hoi ddng Dao duc trong nghién ctru y sinh hoc
Dai hoc Y Dugc ngay 14/6/2018;

Nay Hoi déng dao dirc chdp thuén (cho phép) vé cic, khia canh dao dirc trong
nghién ciru dbi véi dé tai:

« Tén d tai: Nghién ciru vai tro Matrix Metalloproteinase (MMP12) trong bénh phéi
téc nghén man tinh & ngudi cao tudi.

= Misé: 18247 - DPHYD

= Chu nhiém dé tai: Nguyén Céng Trung - Nghién ciku sinh

»  Don vichi tri: Dai hoe ¥ Duge Tp. Ho Chi Minh

»  Dia diém trién khai nghién ctru: Bénh vién Pai hoc Y Dwoc Tp. H6 Chi Minh,
= Thoi gian tién hanh nghién ctru: tir thdng 6/2018 dén thang 6/2019

» Phuong thirc xét duyét: Qui trinh rit gon.

Ngay chip thudn (cho phép): Ngay 14/6/2018.

Liru y: HPDP c6 thé kiém tra ngiu nhién trong thoi gian tién hanh nghién ctru
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