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Toém tat

Pit van dé: Cac phuong phap cdy truyén théng xac dinh d nhay cam khang sinh cua vi khuan lao mat
nhiéu ngay dén vai tuan. Sir dung k¥ thuat realtime PCR phét hién nhanh lao khang thudc va da khang
thude gitp cho bénh nhan dugc diéu tri sém va ding, vi v@y ngan can sy lay lan. Muc tiéu: 1. Xac dinh
ty 18 cac chung lao khang thudc rifampicin, isoniazid va da khang thudc phén 1ap tir cac bénh nhén lao tai
phat. 2. Xéc dinh ty 1& cac dot bién khang rifampicin va isoniazid trong cac chung dé khang phenotype.
Phuong phap nghién ciru: thyc hién k¥ thuat khéng sinh d6 bang phuong phap MODS cho 50 chiing
lao phan 1ap dugc tir bénh nhan lao tai phat, thyc hién realtime PCR vai kit MTB Real-TM Resistance 4
dé phat hién dot bién & codon 531 trén gen rpoB lién quan dén rifampicin va dot bién ¢ codon 315 trén
gen katG va codon 209 trén gen inhA lién quan dén isoniazid. Két qua: Trong s6 cic chung lao duoc
phan 14p tir bénh nhan lao tai phat c6 8% ching lao chi dé khang v&i rifampicin va 60% ching lao da
khang thubc. Kit Sacace MTB Real-TM resistance 4 phat hién dugc 80% chung lao khang rifampicine
c6 dot bién gen rpoB codon 531 va 86,1% chiing lao khang c6 dot bién gen katG codon. Két luan: Kit
Sacace MTB Real-TM resistance 4 c6 thé khong phat hién duoc cac ching lao khang thude c6 dot bién tai
cac codon khéc cta cac gen ké trén.

Tir khéa: M. tuberculosis, dé khang rifampicine, de khang isoniazid, MODS, realtime PCR.
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Introduction: Conventional culture methods for antibiotic susceptibility testing for M. tuberculosis
may take days to several weeks. Use of realtime PCR for rapid detection of drug and multidrug
resistant tuberculosis could facilitate early initiation of appropriate anti-tubercular treatment regimen
thereby interrupting transmission. Objectives: 1. Determine prevalence of rifampicin-, isoniazid-
and multidrug-resistant tuberculosis strain among the patients with recurrent tuberculosis. Determine
proportion of the mutations concern to tuberculosis strains resistant to rifampicin va isoniazid. Methods:
Doing susceptibility test by MODS assay for 50 tuberculosis strains isolated from patients with
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recurrent tuberculosis, realtime PCR was performed by using MTB Real-TM Resistance 4 kit to detect
mutations in codon 531 of the rpoB gene related to rifampicine and mutations in codon 315 of the katG
gene or in codon 209 of the inhA gene related to isoniazid. Results: Among tuberculosis strains isolated
from patients with recurrent tuberculosis, there were 8% strains monoresistant to rifampicin and 60%
multidrug-resistant strains. The Sacace MTB Real-TM resistance 4 kit detected 80% tuberculosis strains
resistant to rifampicine with the mutation in rpoB gene codon 531 and 86,1% tuberculosis strains resistant
to isoniazid with the mutation in katG gene codon 315 among the strains determined by MODS assay.
Conclusion: The Sacace MTB Real-TM resistance 4 kit can’t detect rifampicine-/ isoniazid - resistant
tuberculosis strains which have mutations in other codons of the above gene.

Key words: M. tuberculosis, rifampicine-resistance, isoniazid-resistance, MODS, realtime PCR.

1. PAT VAN PE

Niam 2011, Té chue Y té thé gidi ude tinh co
khoang 650000 truong hop bénh lao da khang
thubc va khoang 150000 bénh nhan chét vi lao
da khang thudc (khang dong thoi rifampicin
va isoniazid). Nghién ctu ctia Hiép hdi Lao va
Bénh phdi Quéc té TP. Ho Chi Minh khéo sat
trong thoi gian 1998-2000 tai khu vuc ndi thanh
cho thdy rang ty 1& lao da khang thudc ¢ bénh
nhan lao tai phat 12 67% [1]. Lao da khang thudc
lam ting ty 18 méic bénh va ty 1& tir vong. Phat
hién bénh lao hoat dong va lao khang thudc 1a
cach phong ngira sy 1ay truyén bénh [4]. Nuoi
cy vi khuén lao va thuc hién ky thuat khang
sinh @b thuong cho két qua cham: phuong phap
cdy MODS (Microscopic Observation Drug
Susceptibility Assay) 1a 7 ngay, cay may tu dong
1a 22 ngay va cdy trén moi truong Lowenstein-
Jensen 1a 68 ngay [7]. Cac phuong phap chin
doan cho két qua nhanh rit can thiét dé ngan
chan sy lay truyén bénh lao va lao dé khang
thudc. Ky thuat PCR phat hién vi khuén lao
khang thudc cho két qua dic hiéu, nhanh va nhay.

Nhiéu nghién ciru ciia cac tac gia khac nhau
cho thdy co su lién quan giita cac chiung lao
khang rifampicin (RIF) voi dot bién diém trén
gen rpoB, cling nhu gitra cac ching lao khang
isoniazid (INH)véi dot bién diém trén gen katG
hoac gen inhA [3],[5],[14].

Véi nhirng 1y do trén, chtng toi thuc hién dé
tai nay nham muc tiéu:

- Xéac dinh ty 1& chung vi khuin lao khang
RIF, INH va lao da khang thudc duoc phan lap
tir cac bénh nhan bi lao tai phat diéu trj tai Bénh
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vién Lao va Bénh phéi Quang Nam.
- Xac dinh ty 1& cac dot bién khang rifampicin
va isoniazid trong cac ching dé khang thudc.

2. POI TUQONG VA PHUONG PHAP
NGHIEN CUU

2.1. Pdi twong

50 chung vi khuan lao phan 1ap duoc tir cac
bénh nhan bi lao tai phat tai Bénh vién Lao va
Bénh phdi Quang Nam tir thang 1 dén thang 7
nim 2014 va 6 ching vi khuan lao da khang
thude duge luu trit tai BO mon Vi sinh Pai hoc
Y Duoc Hué.

2.2. Phuong phip nghién ctru

Phuong phap mé ta cit ngang.

2.3. Vit liéu - Phuwong tién nghién ciu

+ Moi truong long Middlebrook 7HO,
OADC (oxalic acid, albumin, dextrose, va
catalase) va PANTA (polymyxin, amphotericin
B, acid nalidixic, trimethoprim, va azlocillin)
ctia cong ty Becton Dickinson ding dé nudi ciy
vi khuén lao.

+ Isoniazid, Rifampicincia cong ty Sigma-
Aldrich dé phat hién do nhay cam khang sinh
cua vi khuén lao.

+ B kit chiét tich DNA theo phuong phap
phenol / chloroform cua cong ty Viét A, TP Hd
Chi Minh.

+ B kit Realtime PCR dinh tinh phat hién
vi khuan lao trén doan gen dich 1a 16S theo
phuong phap Taq Man (cong ty Viét A).

+ B¢ kit Real time PCR MTB Real — TM
Resistance 4 chan doan lao khang thudc
isoniazide va rifampicine cua hang Sacace
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Biotechnologies, Y.

Nguyén ly dua trén k¥ thuat realtime PCR
Taq Man va PCR da mdi cho phép phat hién
cac dot bién gen cua vi khuan lao. Mot bd céc
primer dic hiéu dugc danh ddu huynh quang &
dau 5’ va mot doan oligonucleotide dugc danh
dau quelquer dau bo sung 3°. Chang duong ndi
tai dugc cho vao phan tng. Phuong phap nay
cho phép phat hién dén 3 dot bién diém trong
ciing mot tube phan tng. Néu mau bénh pham co
chita DNA d6t bién, primer dac hi¢u dugc danh
dau huynh quang ¢ ddu 5° s& tham gia phan ung
va tin hi¢u huynh quang tdng & ca probe ching
va primer dic hiéu. Néu mau bénh pham khong
c6 gen dot bién, chi ¢ chimg ndi tai dwong cho
thay tin hiéu huynh quang ting.

Bo kit MTB Real — TM Resistance 4 phat
hién cac dot bién gen rpoB codon 531 lién quan
khang thudc RIF, katG codon 315 va inhA codon
209 lién quan khang thudc INH.

B0 kit Sacace MTB Real-TM resistance 4 co
thé thuc hién cho cic mau nudi cy vi khuan lao,
dam hay céc bénh pham 1am sang khac.

Theo quy trinh ctia k¥ thuat nay, néu thuc
hién cho mau nuoi céy thi can phai do do duc
cta dich treo cdy vi khuan, néu > 10° VK/ml
thi ¢ thé thuc hién truc tiép k¥ thuat Real time
PCR phat hién lao khang thudc; nhung néu <
105 VK/ml can c6 mdt budc khuéch dai cac
doan gen rpoB, katG va inhA bang k¥ thuat PCR
da mdi trude khi thuc hién k¥ thuat Realtime
PCR phat hién cac dot bién gen trén. Truong
hop thuc hién cho mau bénh phim nhu dam,
budc dau tién can thuc hién la xac dinh dinh
tinh va dinh luong vi khuan lao bang ky thuat
Real time PCR phat hién doan gen IS6110 trong
bénh pham (khong dugc cung cap trong bo kit):
néu sb ban sao cua doan I1S6110 < 5x10%/phan
Gng thi can phai nudi cdy ting sinh vi khuan;
néu sé ban sao cua doan I1S6110 > 5x103/phan
ung thi can c¢6 mot bude khuéeh dai cac doan
gen rpoB, katG va inhA bang ky thuat PCR da
mdi trude khi thuc hién k¥ thuat Realtime PCR
phat hién cac dot bién gen trén.

+ Ong nghiém chira méi truong, khay 24 giéng,
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pipette dinh mirc 2 ml va 5 ml, pipette Pasteur 3 ml,
bd micropipette va cac dau micropipette c6 loc véi
cdc thé tich khéc nhau, lam kinh.

+ Kinh hién vi dao nguoc, ti am 37°C.

May ly tam 13000 vong/phut (Eppendorf),
may u nhiét (Eppendorf), may real time PCR
(Stratagene Mx3000).

2.4. Tién hanh

+ Pha moi trudong long bang Middlebrook
7H9 thém OADC va PANTA theo quy trinh da
duogc mo ta [12], nong do khang sinh cudi cung
trong moi truong nudi cdy 1a INH: 0,1 pg/ml,
Rifampicin: 1 pg/ml. V&i mdi mau dam, cay
vao 3 giéng cua khay 24 giéng, trong d6 1 giéng
chtra méi truong khong c6 khang sinh, 1 giéng
chira méi truong c¢6 INH 0,1pg/ml va 1 giéng
chira méi truong c6 Rifampicin 1pg/ml. U 37°C,
xem két qua moc hang ngay dudi kinh hién vi
dao nguoc vat kinh 20X tir ngay thir 4 dén ngay
thir 15, cach ngay tir ngay thir 16 dén 25. Dé
tranh ngoai nhiém va an toan cac khay giéng
dugc boc kin trong bao nilon c6 khoa.

Poc két qua tinh nhay cam voi khang sinh:
Vi khuan nhay cam véi khang sinh: néu vi khuan
moc tao day chi & giéng khong c6 khang sinh va
khong moc & giéng c6 khang sinh. Vi khuan dé
khang voi khang sinh: néu vi khuan moc tao day
& ca giéng co khang sinh ching to vi khuan dé
khang v6i khang sinh [10],[12]. Ching vi khuin
lao H37Rv dung dé lam ching vi khuan ching
nhay cam vé&i RIF va INH. Chung vi khuan lao
MTB_HUE 20 dung d¢ lam chung chimg dé
khang voi khang sinh RIF va INH.

+ Tach chiét DNA tir vi khuan lao theo quy
trinh cua cong ty Viét A cho nhirng chung vi
khuan lao khang RIF va/hoic khang INH duoc
xac dinh bang cdy MODS va 6 chiing vi khudn
lao da khang thudc duge luu trix tai BO mon Vi
sinh, Truong Pai hoc Y Duoc Hué.

+Thuc hién k¥ thuat realtime PCR theo quy
trinh cua bd kit MTB Real — TM Resistance 4
ciia hang Sacace Biotechnologies, Y [9] cho
cac chung lao khang thudc phan 1ap dugc theo
phuong phap cdy MODS va 6 ching lao da
khang luu trir & Hué.
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Qua trinh thuc hién duoc tom tit bang so do dudi dy:
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3. KET QUA khuan lao khang thudc rifampicin va thudc isoniazid

3.1. Ty 1€ chiing lao khang RIF, INH va da
khang thudc dwoc xac dinh bing ciy MODS
Thuc hién c?iy MODS xac dinh cac ching vi

cho 50 chung vi khuan lao phén 1ap dugc tir cac bénh
nhén bi lao tii phat tai Bénh vién Lao va Bénh phoi
Quang Nam chiing toi thu dugc két qua sau:

Bang 1. Ty 1é cac chung vi khuan lao khang thudc xac dinh bang phuong phap cdy MODS

RIF INH RIF + INH
MODS
n % n % n %
Nhay cam 16 32,0 20 40,0 - -
Pé khang 34 68,0 30 60,0 30 60,0
Tong 50 100 50 100

Trong s6 50 ching vi khuan lao c6 34 (68%)
chung vi khuén lao khang rifampicin, trong d6 ¢
4 (8%) chung chi khang rifampicin va 30 (60%)
chung phéi hop khang INH). C6 30 (60%) chiing
khang INH, day cling chinh 1a 30 ching lao da
khang thudc.

Thyc hién k¥ thuat nuéi cdy MODS cho 6
chung vi khuén lao da khang dugc Iuu trir tai B
moén Vi sinh, Truong Pai hoc Y Dugc Hué dé
xac dinh lai tinh da khang thudc cia cac ching

vi khuan lao nay va két qua cho thay 6 ching vi
khuén lao nay 1a da khang thudc.

3.2. Ty I¢ cac dot bién khang RIF va INH &
cac chiing lao khang thudc

Thyc hién k¥ thuat realtime PCR phat hién dot
bién rpoB codon 531 khang RIF dbi véi 34 ching
vi khuén lao d& khang thudc RIF duoc xac dinh
ky thuat cdy MODS va 6 ching vi khuan lao da
khang dugc luu trir tai BO mon Vi sinh ching toi
c¢6 dugc két qua ¢ bang 2.
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Bang 2. Két qua phat hién dot bién gen rpoB

codon 531
Realtime PCR ¢ anl g A Khong dot
rpoB 531 C6 dot bien bién
kiéu dgt bién
( P I;n ) n % n %
Alm 1 04 10,0
8 20,0
Alm 2 28 70,0
Téng cong
(N = 40) 32 80,0 8 20,0

Trong s6 40 chung vi khuan lao khang thubc
rifampicin dugc phat hién bang phuong phap
MODS c¢6 32 chung (80%) c6 dot bién gen rpoB
codon 531, trong d6 kiéu Alm1 ¢ 04 chung (10%)
va kiéu Alm2 c6 28 ching (70%). C6 8 ching
dugc xac dinh 1a dé khang thudc rifampicin nhung
khong c6 dot bién gen rpoB codon 531.

Thuc hién k¥ thuat realtime PCR phat hién dot
bién gen katG codon 315 khang INH dbi vai 30
ching vi khuan lao dé khang thudc Isoniazid (Bing
k¥ thuat cdy MODS) trong 50 ching vi khuén lao
phan 1ap duoc tir cac bénh nhan bi lao tai phat tai
Bénh vién Lao va Bénh phdi Quang Nam va 6
chung vi khuan lao da khang thuéc (MODS) dugc
luu trit tai Khoa Vi sinh Truong Pai hoc Y Duoc
Hué, ching t6i c6 duoc két qua & bang 3.

Biang 3. Két qua phat hién dot bién gen katG

codon 315
Realtime PCR Y Khong dot
katG 315 | €O 401 bien bién
(kiéu dot bién y o
Alm ) n (1] n (]
Alm 12 01 2,8
Alm 13 30 | 833 5 13,9
Alm 14 0
Tong cong (N =
36) 31 86,1 5 13,9

Trong s6 36 chung vi khuan lao khang thudc
INH duoc phat hién bang phwong phap MODS ¢6
31 ching c6 dot bién gen katG codon 315 (86,1%)
gom hai kiéu Alm 12 va Alm 13, trong d6 kiéu
Alm 13 chiém da sé 83,3%. Khong c6 dot bién
gen katG codon 315 theo kiéu Alm 14 nio trong
mau nghién ctru cta ching toi.

Tiép tuc thuc hién k¥ thuat realtime PCR phat
hién dot bién gen inhA codon 209 khang thudc
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INH cho 5 ching lao khang thudc isoniazid dugc
x4c dinh bang phwong phap cdy MODS nhung
khong c6 dot bién gen katG codon 315, chiing toi
khong thu duge két qua dwong tinh nao.

4. BAN LUAN

Nghién ctru ciia Ngb Viét Quynh Tram (2011)
trén cac doi tuong 1a bénh nhan nghi mic lao dén
kham tai Bénh vién Truong Pai hoc Y Duoc Hué
cho két qua 5,7% chung lao dé khang véi INH,
31% dé khang v6i RIF va 8,5% chung vi khuan lao
da khang thudc [2]. Nghién ciru cua Hiép hoi Lao
va Bénh phéi Qudc té TP. Ho Chi Minh khao sat
trong thoi gian 1998-2000 tai khu vuc ndi thanh
cho thiy rang ty 1¢ lao da khang thudc & bénh nhan
lao tai phat 1a 67% [1]. Két qua ciia chung tdi co
68% chung khang rifampicin va 60% chting khang
INH, day ciling chinh la cac ching lao da khang
thudc. Ty 16 khang thudc cao 1a do cac ching vi
khuan lao dugc phén 1ap tir mau nghiém dam cua
cic bénh nhan duogc chan doan lao tai phat, phu
hop voi nghién cuu trén.

Két qua nghién ciru ctia chung t6i c6 32 chiing
(80%) trong s6 40 chiing vi khuan lao khang thudc
rifampicin c6 dot bién gen rpoB codon 531. Theo
cac két qua cta cac nghién ciru khéc, cac ching
vi khudn lao khang thudc rifampicin c6 dot bién
diém trén gen rpoB odon 531 1a thudng gip nhat
(70% -73%), ngoai ra con c6 mot sé chung khang
thudc rifampicin c6 dot bién trén gen nay nhung
tai cac vi tri codon khac nhu codon 513 (27%) va
codon 526 (7%) [11], [14].

Nghién ctru cia Moon va cong su (2014), cho
két qua do nhay trong chan doan lao khang thudc
Rifampicin cua bd kit Sacace MTB Real-TM
resistance 14 91,8% va do dac hiéu la 100%. Sacace
MTB Real-TM resistance la b kit realtime PCR
6 thé phat hién cac dot bién dic hiéu trén gen
rpoB cac tai cac codon khac nhau nhu rpoB codon
531 (hai kiéu d6t bién: Ser-Leu and Ser-Trp), rpoB
codon 526-1 (3 kiéu dot bién: His-Tyr, His-Asp,
and His-Arg), rpoB codon 526-2 (ba kiéu dot
bién: His-Leu, His-Asn, and His-Pro), 7poB codon
516 (mot kiéu dot bién: Asp-Val), rpoB codon 533
(mot kiéu dot bién: Leu-Pro) [6]. Trong khi d6 b
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kit Sacace MTB Real-TM resistance 4 duogc sir
dung trong nghién ctru cua chung t6i chi co thé
phat hién duoc dot bién cia gen rpoB codon 531,
diéu nay phu hop vé6i két qua cua chung t6i phat
hién duoc 80% truong hop c6 dot bién gen rpoB
trong s6 40 chung lao khang thudc Rifampicin
dugc chan doan bang phwong phip ciy MODS,
kha ning nhirng chung con lai ¢ thé c6 dot bién
gen rpoB nhung tai cac vi tri codon khac. Chung
vi khuan lao MTB_Hue 20 - mot trong 6 ching
lao da khang thudc dugc phan lap tir bénh nhan
& Hué duge dua vao ddi tugng nghién ctru - theo
Ngé Viét Quynh Tram (2012), dé khang thudc
Rifampicin nhung dugc xac dinh 1a khong c6 dot
bién trén gen rpoB bang k¥ thuat giai trinh tu gen
(sequencing) [8] , ciing cho thay két qua 4m tinh
voi k¥ thuat realtime voi bd kit Sacace MTB Real-
TM resistance 4.

Nghién cttu cua Yao (2010) trén 50 chung vi
khuan lao phan 1ap dugc xac dinh khang INH c¢6
82% co6 dot bién gen katG codon 315 va 18% dot
bién gen inhA-15, con cac chung nhay cam véi
thudc Rifampicin va thudc Isoniazid déu khong
tim thdy dot bién gen rpoB, katG va inhA [14].
Nghién ctru ctia Tessema (2012) bang st dung k¥
thudt MTBDRplus cho két qua sau: trong sb 35
chung khang thudc INH c6 33 (94%) trudong hop
c6 dot bién trong gen katG codon 315, 6% chiing
c¢6 dot bién trong gen inhA codon C15T [11] .

Két qua cta ching toi cho thdy trong s6 36
ching vi khuan lao khang thuéc INH dugc phat
hién bang phwong phap MODS, ¢6 31 chung co
dot bién gen karG codon 315 (86,1%). Bang k¥
thuat realltime PCR vdi1 bo kit Sacace MTB Real-
TM resistance 4 ching t6i c6 5 chung (13,9%) vi
khuan lao khang thudc INH khong duoc phat hién
dot bién trén gen karG 315 ciing nhu gen inhA
codon 209, c6 thé giai thich 1a do hién tuong dot
bién xay ra tai cac vi tri codon khac. Ciing theo
Ngb Viét Quynh Tram, chung vi khuan lao MTB
Hue 20 da khang thudc duoc xac dinh co dot bién

gen katG nhung tai codon 463 [8], vi vay két qua
realtime PCR am tinh v&i khang thudc INH khi str
dung b kit trong dé tai nay 1a phu hop.

Véi quy trinh va cac didu kién ctia bo kit Sacace
MTB Real-TM resistance 4 dé thuc hién va chan
doan vi khuan lao dé khang thuc Rifampicin va
thudc Isoniazid nhu di mo ta ¢ trén, chung toi
nhan thay ring néu str dung bo kit nay cho cac mau
bénh phdm 1am sang cta bénh nhan can phai thuc
hién nhiéu giai doan nhu dau tién dung k¥ thuat
Realtime PCR 1S6110 (khong bao gdm trong bd
kit) dé xac dinh va dinh lugng vi khuan lao trong
mau, néu sb ban sao cua doan 1S6110 <5x10°/phan
g thi can phai nudi ciy ting sinh vi khuén, rdi
sau d6 do do duc cua dich treo céy vi khuén dé
thuc hién tiép cac budc tiép theo. Nhu véy, ddi
v6i nhitng phong xét nghiém khong c6 xét nghiém
nudi cdy vi khuan lao thuong quy thi khé c6 thé ap
dung k¥ thuat nay. B kit Sacace MTB Real-TM
resistance 4 phat hién dot bién gen thuong gip cua
vi khuan lao 1a gen rpoB codon 531 khang thudc
RIF va gen katG codon 315 hay inhA codon 209
khang INH. B¢ kit nay khong phat hién dugc céac
dot bién khac. Vi vay, khi sir dung bd kit nay sé&
¢6 thé bo sot chan doan mot sb truong hop khang
thudc mic du trén 14m sang co triéu ching.

5.KET LUAN

- Thyc hién phuong phap cdy MODS cho 50
chung vi khuan lao duoc phéan 1ap tir bénh nhan
lao tai phat, ty 1€ chung lao chi khang rifampicin
1a 8% va da khang thudc 1a 60%, khong c6 ching
lao chi khang INH.

- Kha nang phat hién vi khuan lao khang
rifampin do d6t bién gen rpoB codon 531 va khang
isoniazid do dot bién gen katG codon 315 ciia bd
kit Sacace MTB Real-TM resistance 4 trong s cac
chung da duoc xac dinh khang thudc bang phuong
phép cidy MODS 1a 80% va 86,1% theo thir tu va
khéng c6 chung vi khuan lao khang isoniazid do
dot bién gen inhA codon 209.
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