Nghién ctru khoa hoc c6ng nghé
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1. PAT VAN DE

Trong nhimg niam gin ddy bén canh ganh niang bénh lao va lao khang thudc,
bénh do vi khuan lao khong dién hinh (Nontuberculous mycobacteria - NTM) giy ra
cling 1a mot trong nhitng van dé cip bach dang dugc quan tim. Vi khuan lao
(Mycobacterium tuberculosis - MTB) va vi khuan NTM thudc chi Mycobacteria, c6
thé gay bénh cho nguoi, vit nudi va dong vat hoang di [1]. NTM la vi khuan hiéu
khi, hinh que, khong di dong, ton tai trong moi trudng ty nhi€n nhu dat, nude, cat,
soi d4, bui... [2]. Dua theo toc dd sinh truong trén moi truong thach Lowenstein-
Jensen, NTM duoc chia thanh 2 nhém: Mycobacteria phat trién nhanh (RGM) c¢6
thoi gian nudi cay dudi 7 ngay va mycobacteria phét trién cham (SGM) c6 thoi gian
nudi cdy kéo dai dén vai tuan [2]. Ty 1é mac bénh do NTM ngay cang gia ting nhanh
chong trén toan thé gidi, ude tinh 4,1-14,1 truong hop mic NTM trén 100 000 dan
(2013) [2]. Ty 1¢ mac NTM vao khodng 10/100000 dén tai Uc va Bac My; 2/100 000
dan & Chau Au [3]. Hién nay viéc chan doan phan bigt MTB va NTM van la mot
thach thirc 16n do su gidng nhau giita MTB va NTM vé bleu hién lam sang, chup X-
quang phdi hay nhuém Ziehl-Neelsen [4]. Tai My, trong sd cac bénh nhan nghi ngd
mic lao da khang thuc do khong dap ing diéu tri tir 2-3 thang bang thudc chdng
lao hang 1, c6 khoang 30% bénh nhan nhiém NTM chir khong phai la MTB [5]. DPoi
véi MTB, Chuong trinh Chéng lao Quoc gia va BO y té da c6 phac dd dleu tri tiéu
chuan, con véi NTM can phac do diéu tri ca thé dua trén loai NTM méc phai, mdi
loai c6 phac dd diéu tri riéng biét [6]. Vi vdy, viéc dinh danh duoc loai NTM gay
bénh s& gitip bac si 1am sang liwa chon phéac do diéu tri hidu qua va rat ngén thoi gian
diéu trj cho bénh nhan.

Duya theo phuong phap truyén thong, co thé phén loai NTM thong qua quan sat
hinh thai khuan lac, toc d6 ting truong va sic td trén mot sd méi truong chon loc
hodc dua trén cac dic diém sinh hoa nhu thir nghiém niacin, catalase, khir nitrat,
urease, pyrazinamidase hodc arylsulfatase [7], [8]. Tuy nhién, cac phuong phap nay
c¢6 nhitng han ché do ton thoi gian va kho phan biét chinh xac téi cip do loai. Cac
xét nghiém sinh hoa truyén thong dan dugc thay thé bang cac phuong phap phan tir
dé dinh danh loai NTM nhu lai ddu do (LPA), multiplex PCR, realtime PCR,..hay
gidi trinh ty gen dich [9]. Phuong phdap LPA chi phat hién dugc 27 loai NTM,
multiplex PCR, realtime PCR chi phat hi¢n phan bi¢t MTB/NTM hodc mot s6 loai
NTM loai phd bién trong khi d6 c¢6 hon 200 loai NTM da dugc phat hién. Ngoai ra,
thong tin vé su da dang loai NTM & Viét Nam con rat han ché. Vi vay, phuong phap
giai trinh tu gen dugc coi 1a tiéu chuan vang dé dinh danh dén cdp do loai NTM.
Mot s6 gen dich nhu /6S rRNA ma hoa cho ribosom 16S RNA, gen rpoB mi hoa
cho tiéu phan B-subunit RNA polymerase hay gen hsp65 ma hoa cho protein 65 kDa

90 Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 27, 12 - 2022



Nghién cutru khoa hoc c6ng nghé

heat-shock dugc st dung. So v6i 16S ¥rRNA va rpoB, trinh tu gen hsp65 da dang hon
v6i tinh khong dong nhat di truyén cao va ty 1¢ phan trim twong dong giira cac loai
thip hon tir 89,2% dén 100% [10]. Ngoai ra, theo bao cdo ciia Si Hyun Kim va
Jeong Hwan Shin ty 1€ xac dinh loai thanh cong cta gen 16S rRNA, rpoB va hsp65
lan luot 1a 71,30%, 81,55% va 86,79% [9]. Trong nghién ciru ndy, ching toi thu
thap cac ng MGIT-BACTEC nghi ngd NTM, dong thoi mé ta sy da dang loai NTM
phan 1ap dugc tai Bénh vién 74 Trung wong thong qua gidi trinh tu gen Asp65.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Miu nghién ctru
Cac chung nghi ngo NTM phén 1ap tir miu dom bang phwong phap nudi cdy long
trén hé thong nudi cay tu dong BACTEC MGIT. Nudi cdy, sang loc mau nghi ngd
NTM dugc thuc hién tai Bénh vién 74 Trung wong theo quy trinh thudng quy cua
Bénh vién. Tong cong 122 mau nghi ngd NTM nhan dugc tir thang 11 nam 2021
dén thang 5 nam 2022 duoc chuyén dén Phong thi nghiém Sinh hoc phén tir - Vién
Y sinh Nhiét doi, Trung tdim Nhiét déi Viét - Nga.

2.2. Thiét bi, hoa chit

- Thiét bi: Méay PCR eppendorf Mastercycler X50s, Mdy ly tdm eppendorf
5424R, B6 dién di dung Cleaver Scientific, Bé u nhiét kho TDB-120 (Biosan), H¢
thdng chup anh gel Gel Doc™ EZ Imager (Biorad), Ti1 an toan sinh hoc Yakos 65.

- Hod chat, sinh pham: Kit tach chiét ADN QIAamp@ DNA Mini Kit, kit tinh
sach san pham PCR GeneJET PCR Purification Kit (Thermo Scientific, thudc
nhudm Redsafe (Intron, Han Qudc), Master mix Go Taq Green (Promega), agarose
(Serva). Mbi xudi hsp65-F (5> -ACCAACGATGGTGTGTCCAT-3’) va mdi ngugc
hsp65-R (5’-CTTGTCGAACCGCATACCCT- 3’) cua hang IDT, Thang chuan
GeneRuler 100bp DNA (Thermo).

2.3. Phwong phap
2.3.1. Tdch chiét ADN téong sé

Dich nudi cdy tir cac 5ng MGIT nghi ngd NTM dugc bat hoat & 80°C trong 20
phut trudce khi thyc hién tach chiét ADN vi khudn dé 1am nguyén liéu cho  phan ng
PCR. Quy trinh tach chiét duoc thyc hién theo hudng dan ciia hing san xuat.

2.3.2. Ky thudt PCR gen hsp65 va gidi trinh tuw Sanger

Phan g PCR nhan gen dich hsp65 duoc tién hanh theo Parveen Kumar va cong su
v6i mot s6 cai bién [11]. Hén hop phan tng gdm 20ul Master mix 2X, 0,8ul moi
hsp65-F (10uM), 0,8ul mdi hsp65-R (10uM), 1,6u1 MgCl, (25mM), 12,8ul H,0,
4pL ADN, tong thé tich phan tmg 40pL. Chu trinh nhiét 95°C trong 2 phut - 1 chu
ky; (94°C trong 30 gidy, 58°C trong 30 gidy, 72°C trong 45 gidy) x 40 chu ky; 72°C
trong 5 phut - 1 chu ky; giit 15 °C. San pham PCR c6 kich thudc 441bp duge kiém
tra bang dién di trén gel agarose 1,5% nhudém Redsafe. San pham PCR duoc tinh
sach va tién hanh giai trinh ty gen theo phuong phap Sanger tai hing 1 BASE
(Singapore), st dung mdi hsp65-F.

Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 27, 12 - 2022 91



Nghién cutru khoa hoc céng nghé

2.3.3. Dinh danh loai NTM va xdy dung cdy phdt sinh loai

Céc trinh ty dugc bién tap dong nhit bang phan mém Bioedit Sequence
Alignment Editor va nhan biét loai tham chiéu tir Ngan hang gen biang BLAST-
NCBI. Viéc cin chinh cac trinh tu, xép dong cot duoc tién hanh biang phan mém
ClustalX2 va tién hanh xdy dung cdy phat sinh loai bang phin mém MEGA-X (sir
dung phuong phap Construction/Test Maximum likelihood), iTOL v6. Trinh ty gen
ctia loai MTB duoc sir dung 1am gdc phat sinh loai.

2.3.4. Phan tich di¥ liéu thong ké

Céc sb liéu nghién ciu duoc xir Iy bang may vi tinh trén phan mém Excel
2013, phan mém STATA phién ban 14 (Statacorp LLC, Texas, Hoa Ky) theo
phuong phap théng ké y sinh hoc. Phuong phéap kiém dinh % dugc st dung dé so
sanh cdc nhom gid tri, khoang tin cay (CI) 95%, gia tri khac biét c6 y nghia thong ké
voi p< 0,05.

2.3.5. Dgo dirc trong nghién ciru
Nghién ciru cua d¢é tai da dugc Hoi dong Dao duc trong nghién ciru y sinh hoc
cua Trung tdm nhi¢t d&i Vi€t - Nga thong qua vai ma so 38/2021/VREC.

3. KET QUA VA BAN LUAN

3.1. Két qua PCR

Nhom nghién ciu tién hanh phan tng PCR véi cip mdi dic hidu cho ving
gen hsp65 doi véi 122 mau ADN tach chiet tir cac ong MGIT nghi ngd NTM va
ADN tach chiét tur 2 chung chuén Mycobacterium avium (ATCC 700898TM)?
Mycobacterium abscessus (ATCC 700869™). Két qua PCR dai di¢n cho mét so
mau nghién ctru kem theo doi ching dugc trinh bay trong hinh 1.
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441bp

Hinh 1. Két qua PCR mét s6 mau nghi ngd NTM

Chii thich: M: Thang chuc?n GeneRuler 100bp DNA, doi chimg dwong C1: M.
avium, C2: M. abscessus, Neg: Doi chung am (nuoc duoc sir dung thay cho ADN khuon).
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San pham PCR duoc dién di trén gel agarose 1,5% cho thdy bang ADN dic
hiéu c6 kich thude 441 bp nhu dy ki€n. K&t qua chung ghi nhén toan b 122 mau nghi
ngo NTM va 2 chung chudn ATCC M. avium va M. abscessus déu dugc nhén thanh
cong gen Asp65 bang phuong phap PCR.

3.2. Két qua dinh danh NTM

Dé dinh danh loai NTM, san phim PCR ciia 122 méu nghi ngd NTM va 2
ching ATCC duoc giai trinh ty theo phuong phap Sanger st dung moi xu6i hsp65-
F. Phan tich trinh tu gen Asp65 cho thay NTM chiém 94,3% (115/122 trudng hop),

c6 3 loai khac nhau khong thugc NTM duge xac dinh bao gdm Gordonia spp.,
Rothia spp., va Streptomyces spp.

Phén chia loai NTM theo nhom téc d6 sinh truéng cho thdy SGM chiém da s6
voi 71/115 trudong hop (61,7%) trong khi RGM 1a 44/115 truong hop (38,3%)
(p=0,0003). Ket qua dinh danh loai NTM phan lap dugc trinh bay ¢ bang 1.

Bang 1. Phan b6 cac loai thuéc NTM da phat hién trén 115 miu

Nhém - S Ty 1€
T mycobacteria Loai Ma chung theo loai
VP11, VP13, VP14,
VP35, VP39, VP45,
VP51, VP52, VP57,
VP66, VP71, VP76,
VP79, VP88, VP90
Mycobacterium ’ ’ ’ 33
. VP93, VP96, VP97, 0
intracellular VP100, VP108, VP111, (28,7%)
VP113, VP121, VP126,
MAC VP152, VP163, VP186,
43 VP193, VP195, VP201,
SGM (374%) VP210, VP211, VP212
1 71/115 Mycobacterium VP1, VP12, VP101, 5
(61,7%) timosen VP189, VP209 44%)
Mycobacterium 3
avium VP31, VP94, VP208 2.6%)
Mycobacterium 2
colombiense VP70, VPI25 (1,7%)
] VP2, VP3, VP7, VP23, g
Mycobacterium —|\pg7, VP78, VP127,
lentiflavum VP207 (7,0%)
Mycobacterium VP26, VP27, VP32, 8
simiae VP60, VP83, VP130, (7.0 %)
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Nhom - . Ty 1€
mycobacteria Loai Ma chung theo loai
VP133, VP159
GOR Mycobacterium VP16, VP55, VP91, 4
‘ paragordonae VP147 (3,5%)
Mycobacterium 2
5,2%
(5,2%) gordonae VP4, VPI8S (1,7%)
Mycobacterium 2
mantenii VP50, VP63 (1,7%)
Mycobacterium 2
. P17, VP11
gastri VP17, VIO (1,7%)
Mycobacterium 1
europaeum VP194 0,9%)
Mycobacterium 1
VP98
senuense 0,9%)
VP6, VP8, VP19, VP30,
VP38, VP40, VP48,
Mycobacterium VP72, VP85, VP86, 19
massiliense VP112, VP114, VP118, | (16,5%)
VP136, VP137, VP149,
A VP170, VP171, VP182
3B6$ VP35, VP21, VP22,
, VP24, VP28,
BL3%) | Mycobacterium | VP36,VP37, VP49, 16
RGM abscessus VP54, VP68, VP82, (13,9%)
44/115 VP102, VP109, VP117,
(383%) VP169, VP180
Mycobacterium 1
bolletii VP150 (0,9%)
Mycobacterium VP25, VP58, VP73, 6
fortuitum VP135, VP148, VP165 (5.2%)
FOR Mycob j 1
8 risbanense | VP139 0.9%)
(7,0 %) 77
Mycobacterium 1
peregrinum VP42 (0,9%)

Ghi chii: SGM - Mycobacteria phat trién chdm, RGM - Mycobacteria phat trién
nhanh, MAC - nhom Mycobacterium avium, ABS - nhom Mycobacterium abscessus,
GOR - nhom Mycobacterium gordonae, FOR - nhom Mycobacterium fortuitum.
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Dbi v6i SGM, cac loai NTM thugc MAC chiém da s6 37,4% (p=0,0001) trong
d6 loai M. intracellulare (28,7%), M. timonense (4,4%), M. avium (2,6%), va M.
colombiense (1,7%). MAC 1a loai pho bién nhét trong s6 cac loai NTM phan lap. Ty
1¢ phat hién cac loai khac thudc SGM la M. lentiflavum (7,0%), M. simiae (7,0%),
nhoém M. gordonae (5,2%) va M. mantenii, M. gastri, M. europaeum va M. senuense
dudi 2,0%. Céc nghién ciru trude diy cho thay didu kién méi trudng va khi hau anh
huéng dén su phan bd cia cac loai NTM, mot sé loai NTM cu thé chiém wu thé &
cac vung dia 1y khac nhau [4, 10, 12]. MAC chiém wu thé & nhiéu ving dia Iy khac
nhau nhu Chau Phi, Pong Nam A, Pong A, Trung Qudc, Nga, My. Theo udc tinh
toan ciu MAC 1a NTM pho bién chiém tir 34,0% dén 61,0% tuy theo luc dia khac
nhau [10]. Ty 1& lay nhiém cao ciia cac loai MAC c6 thé 1a do su phan b rong rai
ctia cac loai nay trong moi truong tw nhién khac nhau nhu nudc va dat, vi vay lam
ting kha ning lay lan va 1y nhiém sang ngudi [13].

béi voi RGM, chung t61 phat hién dugc 2 nhém moc nhanh la nhém M.
abscessus va nhém M. fortuitum. Nhém M. abscessus 1a loai NTM phd bién nhit
(31,3%) va dimg thir 2 sau MAC vé ty 1& phan lap trong d6 M. massiliense (16,5%),
M. abscessus (13,9%) va M. bolletii dudi 1,0%. Ty 1¢ phat hién nhom M. fortuitum
1a 7,0% trong do M. fortuitum (5,2%) va M. brisbanense va M. peregrinum dudi
1,0%. RGM la cac chung phén lap pho bién & Pong Nam A, chiém 27,0% tong 5O
chung NTM phén 1ap so voi tan suat phan lap 1a 17 9%, 16,0% va 14,0% & Bic My,
Nam My va Chau Au. Tuy nhién, c6 su khac biét vé tan sut phat hién RGM giita
céc qudc gia trong khu vue Chau A. O Tokyo (Nhat Ban), RGM chi chiém 6,6%
tong sb cac ching phan lap, ngugc lai & Han Qudc 1a 28,7% va Dai Loan 14 50,0%
[14]. M. abscessus va M. fortuitum 1 2 loai NTM phan lap nhiéu nhat trén toan thé
gidi. Tai Pai Loan, M. fortuitum va M. abscessus 1a loai NTM phd bién thtr hai va
tht ba sau MAC, tai Han Quéc M. abscessus 1a loai NTM phé bién tht hai sau
MAC [14].

Duya theo ciy phat sinh loai duoc két hop giira trinh ty tham chiéu va 115 trinh
tu phan tich, hinh anh cho the”iy c6 10 cum NTM riéng biét (hinh 2). Tinh tr ndt voi
MTB, cé4c cum trinh tu thé hién lan luot: nhém M. avium (4 phan nhom - 43 trinh
tw), M. europaeum (1 trinh tu), M. simiae (8 trinh tu), M. lentiflavum (8 trinh ty), M.
mantenii (2 trinh ty), nhom M. gordonae (2 phan nhém - 6 trinh tw), M. gastri (2
trmh tu) va M. senuense (1 trinh tu) Tam cum trinh ty nay cho thiy cac loai NTM
gan giii v6i nhau vé mit di truyén va thudc mycobacteria moc chdm. Xa nhat voi
nét MTB 1a céc trinh tu thuc mycobacteria moc nhanh gom nhém M. fortuitum (3
phan nhom - § trinh ty) va nhém M. abscessus (3 phan nhom - 36 trinh ti). Chiém
vu thé vé s6 luong trinh ty 1a nhom M. avium va nhom M. abscessus véi ty 18 68,7%
(79/115 trinh ty).

Két qua ciia chung t6i phtt hop véi két qua da cong bd ciia Pang Thi Nguyén
va cong su, 2018, trén 473 ching NTM tai Bénh vién Phdi Trung wong Viét Nam
nhom M. avium va nhém M. abscessus chiém 52,2% trong tong sb cac loai NTM
phan lap duogc [15].
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Hinh 2. Cay phat sinh loai NTM
3.3. Pic diém tudi, gi6i tinh cac trwong hop NTM

Trong nghién ctru nay, do tudi cua bénh nhén dao dong tir 17 dén 90 tudi. i
v6i nam gidi do tudi nhieém NTM cao nhat ¢ 40-49 tudi con doi voi nir gidi 1a 60-69
tudi (hinh 3).

20
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\ = S Y Y N
g s B NI N N NN
0 o e 3 R = ES b 2y
<20 20-29 30-39  40-49 50-59 60-69 70-79 >79
Phén b dd tudi #Nam =Nit

Hinh 3. Biéu db ty 1& nhiém NTM theo gidi tinh va tudi
C6 su khac biét vé ty 1 nhiém NTM (p<0,00001) ddi vi cac bénh nhan &
ngudng 50 tudi (hinh 4). S6 ca nhiém NTM ¢ cac bénh nhén >50 (81/115) cao gap
2,3 lan doi voi cac bénh nhan <50 tudi (34/115). Khong c6 su khac biét vé mat
thong ké gilra nam gidi va nir gidi mac bénh (p=0,396), ty 1€ kha twong dong trong
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d6 nir chiém 51% (59/115) va nam chiém 49% (56/115). Tuy nhién, phan chia theo
ngudng 50 tudi, gidi tinh c¢6 anh hudng dén ty 1é mac bénh (p=0,0021). O ni gidi ty
1¢ mic bénh ¢ bénh nhan >50 tudi (49/59 truong hop) cao gap 5 lan so ngudi <50
(10/59 truong hop).

Pic diém 1am sang nhu tudi tac, gidi tinh, kha ning mién dich, bénh 1y nén
kém theo da duogc bao cao ¢o lién quan téi kha nang lay nhiém NTM [6],[16].
Nghién ctru dich t& hoc Ve bénh phdi do NTM cho thdy bénh phd bién & nir giGi va
dic biét & phu nir 16n tudi so véi nam gidi tré [4]. Tai US, theo bao céo ciia Prevots
va cong su, ty 1¢ mic bénh hang nam & dbi tuong > 60 tudi tang tor 19,6 1én
26,7/100.000 trudng hop trong giai doan 1999-2006 [16]. Nhu vdy, két qua cua
chung to1 phu hop v6i nhitng nghién clru trude day.

90
80
70
60
50
40
30
20
10

0

S6 ca nhidm NTM

B%ﬁ

Na

N

Téng s6

Phan ngudng theo tudi #<50 tudi => 50 tudi

Hinh 4. Biéu db ty 1& nhiém NTM phén theo ngudng 50 tudi

Nhimg phat hién trong nghién ctru ndy con nhiéu han ché do s luong mau
phan tich nho va tai 1 dia dlem vi vy can c6 cac nghién ctru 16n, c6 h¢ thong hon
nham thu thap thong tin trén mau 14m sang va mau moi trudng dé c6 hiéu biét toan
dién hon vé dic diém phan b cac loai NTM tai Bénh vién 74 Trung uong néi riéng
va Viét Nam noi chung.

4. KET LUAN

- Trong tong s 122 miu nghi ngd NTM thu thap tai Bénh vién 74 Trung
uvong, da dinh danh duogc 115 chung la NTM. SGM chiém ty 1€ 61,7%, trong do
nhom Mycobacterium avium (37,4%), Mycobacterium lentiflavum (7,0%),
Mpycobacterium simiae (7,0%), nhom Mycobacterium gordonae (5,2%) va mot so
loai dudi 2,0%. RGM chiém ty 1€ 38,3%, trong d6 nhém Mycobacterium abscessus
(31,3%) va nhom Mycobacterium fortuitum (7,0%). Céac loai NTM phd bién nhat
phan lap tai Bénh vién 74 Trung uong thudc 02 nhom Mycobacterium avium va
nhom Mycobacterium abscessus (68,7%).

- Ty 18 nhiém NTM & cac bénh nhan trén 50 tudi cao gip 2,3 1an so voi cac
bénh nhan dudi 50 tudi. O nir gidi ty 1€ nay cao gap 5 lan, tuy nhién, & nam giGi
khong c6 su khac biét vé mat thong ké.
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SUMMARY

INVESTIGATING THE DISTRIBUTION RATE OF Nontuberculous
mycobacteria COLLECTED AT NATIONAL HOSPITAL 74 BY hsp65
SEQUENCING

In recent years, the burden of nontuberculous mycobacteria pulmonary disease
has increased worldwide. Nontuberculous mycobacteria - NTM infection is often
misdiagnosed with Mycobacterium tuberculosis - MTB because of their similar
clinical manifestations and preclinical manifestations. For MTB, the National
Tuberculosis Program and the Ministry of Health (Vietnam) have a standard
treatment regimen, while for NTM, an individualized treatment regimen based on
infectious NTM species. Therefore, accurate identification of the causative NTM
species can help clinicians choosing an effective treatment regimen. Among 122
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suspected NTM samples collected at National Hospital 74, we successfully
identified 115 strains belonging to NTM. Analytical DNA sequences, building
phylogenetic trees were analyzed by Bioedit, ClustalX2, and MEGA-X software;
comparing and identifying reference species from gene bank were used BLAST-
NCBI. Slow-growing mycobacteria accounted for 61.7%, consists of Mycobacterium
avium complex (37.4%), Mycobacterium lentiflavum (7.0%), Mycobacterium simiae
(7.0%), Mycobacterium gordonae complex (5.2%) and other species less than 2.0%.
The detection rate of rapid-growing mycobacteria was 38.3% including
Mycobacterium abscessus complex (31.3%), and Mycobacterium fortuitum (7.0%).
The most prevalent NTM species belonged to Mycobacterium avium complex and
Mycobacterium abscessus complex (68.7%). The proportion of NTM infection in
patients 50 years and older is 2.3 times higher than in patients under 50 years. This
proportion is 5 times higher in females while there is no significant difference in males.

Keywords: Nontuberculous mycobacteria, hsp65, Slow-growing mycobacteria,
Rapid-growing mycobacteria, Mycobacterium avium complex and Mycobacterium
abscessus complex.
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