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Tém tit: Trong khong khi, dac biét 1a moi truong khong khi bénh vién ton tai rat nhidu vi sinh
vat, chung c6 thé 1ay lan trong moi truong, gly ra cac can bénh nguy hiém nhu viém phdi, viém
duong ho hip. Hién nay, nudi cay dugc xem nhu phuong phap truyen thong dé phat hién va dinh
danh vi sinh vat. Phuong phap nay tuy c6 d6 nhay cao nhung t6n nhiéu thoi gian dé thu dugc két
qua (24-48 gio). Vi vay, viéc phat trién mot phuong phap phat hién nhanh, c6 y nghia trong viéc
kiém soat chat lwong khong khi, ngan chin sy 1ay lan cta cac vi sinh vat nguy hiém 14 can thiét.
Dé tai nay dugc thuc hién véi muc tiéu xay dung quy trinh phét hiénvi khuan gy viém phdi trong
khong khi véi d6 dic hiéu cao, thoi gian ngén dua trén phuong phap multiplex PCR. Trong do,
Acinetobacter baumannii va Pseudomonas aeruginosa duoc lua chon 1a dich nghién ciru boi day
déu 1a nhitng vi khuén c6 mirc 6 nguy hiém cao theo WHO.

Tir kh6éa: Nhim khuin khong khi,
Pseudomonas aeruginosa.

1. Mé dau

Trong khong khi luén ton tai rat nhidu vi
sinh vat bét lgi cho stc khoe con nguoi, dic
biét trong mdi trudng bénh vién. Két qua khao
sat vi sinh vat trong khong khi tai 33 phong mo,
phong hdi stic tai 13 bénh vién trén dia ban
thanh phd H6 Chi Minh cta Vién Vé sinh — Y
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quy trinh, multiplex PCR, Acinetobacter baumannii,

té Cong cong thanh phd H6 Chi Minh cho thiy,
ty 1¢ khong dat tiéu chuan 1én téi 78,8% [1]. Vi
vay, viéc kiém tra chét luong khong khi, kiém
soat nhiém khudn bénh vién 1a can thiét. Hién
nay, phuong phap thuong duoc st dung la dat
dia lang Koch. Phuong phéap nay tuy tiét kiém
chi phi, thao tac don gian, c6 dd nhay cao
nhung d¢ dac hiéu thép, mét rat nhiéu thoi gian
dé thu duoc két qua(24-48 gio), chua co quy
trinh tiéu chudn va dic biét 1a nguy co lay
nhidm cho ngudi thao tac rat 16m [2].
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Trong khi d6, tinh trang nhiém khuan khong
khi lai ngay cang nghiém trong, tré thanh ganh
ning cho cong dong, doi hoi can c6 mot quy
trinh tiéu chuan gitip kiém soat mic d¢ vi sinh
vat trong khong khi.Quy trinh nay khong chi
git vitng dugc cac wu diém ma con can khac
phuc nhugc diém coa phuong phap truyén
thong. Nhan thiy, phuong phap multiplex PCR
hay con goi 14 phan tmg PCR da méi c6 thé dap
ung dugc cac diéu kién trén véi do dac hiéu
cao, c6 thé phat hién dong thoi nhiéu tic nhan
gdy bénh, thoi gian thuc hién ngin (4-5 gid) va
an toan v6i nguoi thuc hién [3]. Vi vay, dé tai
tap trung hudéng dén muc tiéu xdy dung quy
trinh multiplex PCR gitip phat hién nhanh cac
vi khuan nguy hiém trong khong khi.

Qua nghién cuu cua tac gid Vi Pinh Phu
cung cong sy nim 2016, nguyén nhan chu yéu
dan dén su ting cao clia nhiém khudn bénh vién
(NKBV) 1a do céc vi khuan Gram 4m, phd bién
la  Acinetobacter baumannii (24,4%),
Pseudomonas  aeruginosa  (13,8%) va
Klebsialla pneumoniae (11,6%) [4].Chingdéu
rat linh hoat, c¢6 kha nang bién d6i nhanh, mot
s6 ¢6 kha niang sdng sot trong moi truong dinh
dudng thap, it oxy, cO thé ton tai trong khong
khi, trén céc thiét bi y té, dé dang lay lan va gay
bénh théng qua duong hoé hip [5]. Trong do,
viém phdi 1a thuong gip nhit, chiém ty 18
79,4% s6 truong hop mac NKBV [4]. Vi vay,
dé tai lua chon A. baumannii va P.
Aeruginosala muc ti€u nghién ctru boi chung
khong chi phd bién ma con dugc xep vao hai
trong s6 vi khuan nguy hiém nhat theo danh
sach cong bd cua WHO niam 2017 [6].

2. Nguyén liéu va phwong phap
2.1. Nguyén liéu

Hai plasmid mang doan gen déc trung dai
722 bp cua A. baumannii va 197 bp cua P.
aeruginosaduogc dugc thiét ké dé st dung nhu
dbi chimg duong giup phat hién hai vi khuan
muc ti€u trong qua trinh multiplex PCR.

2.2. Phwong phap nghién cuu

2.2.1. Phirong phdp thu mau khéng khi

Mau khong khi duge thu theo hai phuong
phap hip thy khong khi qua mang loc va hap
thu khong khi qua dung dich. Bén canh do,
phuong phap dat dia lang Koch ciing dugc thuc
hién dé d6i chiéu véi hai phuong phép trén.

Phuong phéap hap thy khong khi qua mang
loc sir dung thiét bj 14y mau bui (Sibata, Nhat
Bén) véi toc d6 35 lit/phut va thu trong 15 phut,
khong khi di qua mang loc cellulose c6 kich
thude 16 0,55 pum, bui va céac vi sinh vat bi git
lai trén mang loc. Sau d6, mang loc cellulose
duoc dat vao éng falcon 50 ml sach d bd sung
san Sml nudc dé ion khir tring, ngdm 1 gid, ly
tam va thu 1y 5 ml dich ndi.

Phuong phap hép thu khong khi qua dung
dich str dung thiét bi thu mau c6 chira hai ong
impinger (Kimoto, Nhat Ban), thu mau véi toc
do 0,5 lit/phat trong 60 phut khong khi dugc
hut vao trong hai 6ng impinger chira san 5 ml
nude dé ion khir tring moéi éng. Sau do, 10 ml
dung dich trong 6ng impinger dugc chuyén
sang 6ng falcon 50 ml sach.

Dich khéng khi thu bang hai phuong phap
dugc cdy trai500 ul trén moi trudng
MacConkey va méi trudng thach mau, nudi ciy &
nhiét do thich hop. Phan dich con lai duoc diét
khuin bang nhiét & 100°C trong 20 phut va sir
dung tryc tiép lam khuén cho phan tmg PCR.

Dbi véi phuong phap dit dia ling Koch, dia
thach mau va dia thach MacConkey mé nip dit
ngoai khong khi trong 15 phit. Cac vi sinh vat
dugc mang vao mdi truong nudi cay nho cac
phan tur tro roi vao bé mit cua dia véi tbe do
trung binh khoang 0,46 cm/gidy. Sau do, céac
dia thach duoc ddy ndp, U trong ti 4m & 36 +
1°C trong 24 gio.

2.2.2. Phuong phdp dinh danh vi khudn
bang multiplex PCR

Phan tng multiplex PCR dugc st dung giup
phat hién va dinh danh hai vi khuan A.
baumannii va P.aeruginosa. Phan trng multiplex
PCR dugc thiét ké gom c6 Dream Tagq
polymerase 1U (Thermo Scientific), Green Tag
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Buffer 1X (Thermo Scientific), hon hop bon
loai dNTP, hai cap moi dac hiéu t6i wu & nong
do 0,2 — 0,3 UM, mau ADN (mau khong khi
hodc khuén lac) va nuée dé ion khir trung. Phan
ung dugc thuc hién & thé tich 25 pl va dién ra
v6i chu trinh nhiét nhu sau: 95°C, 5 phut; 35
chu ky cua 95°C, 30 giay, 50°C, 45 gidy, 68°C,
1 phat va bude cudi cing 68°C, 5 phut. Trong
d6, hai cap moi sir dung trong hdn hop phan
tmg giup khuéch dai dong thoi doan gen 722 bp
¢ gen gilt nha ma hoa protein citrate synthase
(gltA) cua A. baumannii[7] va doan gen 197 bp
& gen oprl md hda lipoprotein | trong P.
aeruginosa [8].

2.2.3. Phdn tich san pham PCR bang dién
di gel agarose

Trong nghién ciru nay, 5 pl san pham
multiplex PCR dugc phan tich bang dién di gel
agarose 2% (2 ¢/100 ml) (Cleaver Scientific,
England) c6 b sung RedSafe nucleic acid
staining solution 1X (Intron Biotechnology,
Han Qudc) thay thé cho phuong phap nhudm
Ethidium bromide truyén thong Béan gel sau
khi chay dién di s€ dugc soi chup dudi dén UV
(GelDoc, BIO-RAD).

3. Két qua va thao luan

3.1. So sdnh sé lwong vi sinh vat thu dwoc khi
s dung ba phwong phap thu mau khac nhau

Quan sat khuén lac moc trén cac dia thach
sau mdt ngay, nhan théy, khong c6 khuén lac
nao moc trén moi truong MacConkey, ca ba dia
thach mau thu bang ba phuong phap déu thu
dugc khuén lac véi sb luong khéac nhau. Hau
hét cac khuan lac c6 mau trang xam, tron, nhin
bong, duong kinh 0,5 — 3mm.

Phuong phap hap thu khong khi qua dung
dich dém thu dugc 30 lit khong khi, hip thu vao
10 ml nudce (téc do 0,5 lit/phat, 60 phit). Khi
trai 500 pl dung dich 1én dia thu dugc 3 khuan
lac trén moi truong thach mau. Nhu vdy, sd
luong vi sinh vat trén mdt don vi thé tich khong
khi (1 m® = 1000 lit khong khi) 1a khoang 2000
CFU/m®.

Béng 1. §6 luong vi sinh vat thu dugc trén mot don
vi thé tich khong khi bang ba phuong phap

Phuong phap Téng s lwong  CFU/m’
Kkhuén lac

bit dia lang Koch 5 590

Hap thu khong 3 2000

khi qua dung dich

Hap thu khong 8 761

khi qua mang loc

Phuong phap hap thu khong khi qua mang
loc, sir dung méay thu mau Sibata (Nhat) véi toc
dd 1on hon, thu dugc 525 lit khong khi sau 15
phut (téc do 35 lit/phit). Mang loc duoc ngdm
trong 5 ml nudc dé ion khir trung, trai 100 pl
dich trén moi truong thach mau va thu dugc 8
khuén lac sau 24 gio nudi cdy. Nhu vdy, c6 thé
wdc lugng s6 vi sinh vat trén mot don vi thé tich
khong khi 1a khoang 761 CFU/m® (Bang 1).

Trong khi d6, phwong phap dit dia ling
Koch thu dugc 5 khuén lac c6 kich thude 0,5 —
2,5 mm trén moéi truong thach méau. Do vy,
tong s6 vikhudn/m3khong khi duoc xac dinh 1a
500 CFU/m® theo cong thirccia tic gia
V.Omelianski [9]:

A 100
X =
5ok

Trong do: i
X: s6 luong vi khuan/m®

A: Téng s6 khuan lac moc trén dia

S: dién tich dia thach

k: Hé s6 thoi gian

Nhu vay, phuong phap hip thu khong khi
qua dung dich dém tuy mét thoi gian (60 phut),
lugng khong khi it (30 lit) nhung thu duge 5O
lwong vi sinh vat nhiéu hon 2,6 lan so voi
phuong phap hép thu khong khi qua mang loc
va 3,4 lan so v6i phuong phap dit dia ling
Koch. Trong khi, phuong phap hap thu khong
khi qua mang loc tuy cothoi gian thu mau ngin
(15 phat) va lugng khong khi hdp thy nhiéu
(525 lit khdng khi) nhung sé lugng vi sinh vat
thu duoc it do vi sinh vat c6 thé van bam trén
mang loc, khong dugc hoa tan hoan toan vao
nudce trong qua trinh ngam.
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3.2. Nhdin dién dé‘ng thoi A. baumannii va P.
Aeruginosa trong cac mau khong khi trudc va
sau khi nuoi cay

KC  C50L
M (-) (+) DD SI DD Sl

Hinh 1. Két qua dién di san pham PCR tryc tiép
tir dich mau khong khi. Chi thich: M: Thang
chuan ADN; (-), (+): Béi chimg 4m, duong; DD:
Mau khong khi hip thu qua dung dich. S1: Mau
khong khi hap thy qua mang loc. KC: Mau khong
¢d. C50L: Mau ¢b dic 50 lan.

Trudc nudi céy, cac dich mau thu duoc tir
phuong phap hép thu khong khi qua dung dich
va hap thu khong khi qua mang loc duge xir 1y
va sir dung truc tiép lam khuon dé PCR, dong
thoi ¢c6 mau 50 lan bang may cd quay chan
khong nhim thu duoc lugng ADN 16n hon cho
phan tmg khuéch dai. Tuy nhién, két qua dién
di phan tich san phdam PCR khong phat hién
thiy c6 sy hién dién cua A.baumannii hay P.
Aeruginosa (Anh 1). Nguyén nhan c6 thé do
mau khong khi thu duge khong co sy hién dién
ctia vi khuan muc tiéu.

Tuy nhién, sau khi nuéi cdy, kiém tra ngiu
nhién cac khuan lac moc trén cac dia thach mau
bang multiplex PCR, phét hién thiy c6 su hién
dién cua A. baumannii trén dia thach mau thu
bang phuong phép lang (1 khuén lac x4c dinh 1a
A. baumannii- K.L2) va trén dia thach trai mau
khong khi hap thu qua dung dich (1 khuan lac
xac dinh 1a A. baumannii - K.D3), khéng phat
hién dugc vi khuin muc tiéu nao trén dia trai
méu khong khi hap thu qua mang loc (Anh 2).

Nhu vy, c6 thé nhan dmh c6 su hién dién
ctia vi khuan myc tiéu trong mau khong khi thu
duoc. Khuan lac tuy moc trén moéi truong dic
hitu, c6 hinh thai twong tu nhau nhung khong

phai tit ca déu la vi khuén dich. Truong hop
PCR truc tlep mau trude nudi cdy khong phat
hién duoc vi khuan dich kha ning cao do sb
luong vi sinh vt muyc tiéu trong khudn qua thip
khong du dé thuc hién phan ung PCR. Vi vay,
mot thi nghiém khac dugc thiét ké dé khao sat
gi61 han phat hién cua phan tng multplex PCR.

M () (+) KLI KL2 KL3 KDI KD2 K.D3 KSI1K.SI2

Hinh 2. Két qua dién di san pham PCR tir
khuan lac. Chii thich: M: Thang chuan ADN;
(- ), (H): Déi chig am, duong; K.L1-3:
Khuén lac thu trén dia lang K.D1-3: Khuan
lac thu trén dia trai mau khong khi hap thy
qua dung dich. K.S11-12: Khuan lac thu trén
dia trai mau khong khi hap thy qua mang loc.

3.3. Khdo sat gici han phat hién cua phan ung
multiplex PCR

Dé danh gia ngudng phét hién ciia quy trinh
multiplex PCR, plasmid mang doan gen dic
trung cua A. baumannii va P. aeruginosa dugc
pha lodng vé s6 lugng ban sao tir 10* dén 10"
va str dung lam khuén dé thyc hién phan ung.
Két qua dién di cho thdy c6 thé quan sat duoc
bangA. baumannii ¢ ngudng 10°ban sao, tuy
nhién 10* ban sao méi co thé rd rang hai bang
A. baumannii va P. aeruginosa (Anh 3). Viéc
khong quan sat dugc bang ¢ nhitng ngudng
thdp hon 10? ban sao c6 thé do han ché cua
phuong phap PCR hodc phuong phap dién di
gel agarose.

Nhu vy, c6 thé giai thich,nguyén nhan mau
PCR tryc tiép tir dich miu khong khi thu bang
hai phuong phap hip thu khong phat hién duoc
A. baumannii 1a do lugng vi sinh vat muyc tiéu
thu dwoc qua it, chi phéat hién dugc 1/3 khuan
lac trén dia thach mau xac nhan la A.
baumannii, twong dwong voi 666 CFU/m® trong
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mau khong khi thu duoc. SO lugng nay thap

hop giéi han phat hién cta phuong phéap
multiplex PCR (1000 CFU).

MOI0U 105 10° 100 10° 10° 107 10° 10° 107 ()

Hinh 3: Danh gia gidi han phat hién cta phan
ung multiplex PCR.

Chu thich: M: Thang chuéq ADN.
(-): MAu dbi chimg 4m. 10" — 10'% S luong ban sao.

4. Két luan

Nhin chung, nghién ctu nay da xay dung
dugc quy trinh PCR phat hién nhanh vi khuén
gy viém phdi gdm 4 budc chinh: (1) Thu miu
khong khi bang may hap thu khong khi qua
dung dich. (2) Xtr Iy mau. (3) Thuc hién phan
g multiplex PCR. (4) Phan tich két qua.

Tuy nhién, quy trinh nay van can duoc tiép
tuc t6i wu dé dat hiéu suit cao hon. Phuong
phap thu miu bang méay hip thu khong khi qua
dung dich can dugc tdi wu bang cach ting toc
d6 hap thu khong khi dé giam thoi gian thu
mAu, ting thé tich khong khi hap thy nhdm thu
dugc s6 vi sinh vat 16n hon. Phan ing multiplex
PCR hién c6 d6 nhay khong cao (gidi han phat
hién 1a 10°) nén co6 thé khic phuc biang cach
thuc hién Real-time PCR, vira c6 thé ting do

nhay, vira dinh lugng duoc vi khuén trong
moi truong.
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The PCR Procedure to Detect Rapidly Two Common
Bacterial Causing Pneumonia in Air Enviroment
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Abstract: In the environment, there are many bacteria, which can spread in the air, causing serious
diseases like pneumonia, respiratory infections. Nowadays, culture is used as a traditional method for
detecting and identifying bacteria. Although this method has highly sensitive, but it takes a long time
to get results (24-48 hours). Therefore, the development of a rapid detection method and meanings to
control air quality is essential. This study is designed to develop a procedure for the detection of
bacterial causing pneumonia in the air with high specificity based on multiplex PCR. Acinetobacter
baumannii and Pseudomonas aeruginosa were selected as research targets because they are two of the
most dangerous bacteria, according to WHO.

Keywords: Airborne infection, procedure, multiplex PCR, Acinetobacter baumannii, Pseudomonas
aeruginosa.



