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PHAT HIEN GEN KHANG COLISTIN TRONG MAU PHAN GA VA PHAN LON
THU THAP TAI THAI BINH TRONG GIAI POAN 2022-2023
BANG KY THUAT MULTIPLEX REAL-TIME PCR

TOM TAT

Muc tiéu: Phat hién gen khang colistin mcr trong
mau phan ga va phan lon thu thap tai Thai Binh tw
thang 10/2022 dén thang 03/2023.

Phwong phap: DNA tdng s dwoc tach chiét tw
60 mau phan ga va phan lon bang bd sinh pham
QlAamp Fast DNA Stool Mini Kit, sau dé dwgc st
dung dé thwc hién ky thuat Multiplex Real-time
PCR phat hién trinh tw dac hiéu ctia cac gen khang
colistin mer-1, mer-2, mcr-3 va mcer-4 véi bd sinh
phdm QuantiNova Multiplex PCR Kit.

Két qua: Ty |& mau phan ga, phan lon mang
gen khang colistin la 45,0% (27/60), trong do ty &
nhiém & mau phan ga la 50,0% (15/30) va & mau
phan lon 1a 40,0% (12/30). Ty Ié mau phan phat
hién gen mcr-1, mcr-2, mcr-3 va mcr-4 lan Iwot 1a
45,0%, 8,3%, 8,3% va 11,7%. Ty & mau phan vat
nudi nhiém mot, hai, ba va bén gen khang colistin
lan lwot 1a 28,3%, 8,3%, 5,0% va 3,3%.

Két luan: Tinh trang nhiém vi khudn mang gen
khang colistin & ga va lon tai Thai Binh kha phé
bién va rat da dang vé kiéu gen khang colistin. Do
do, can thue hién cac bién phap can thiép phu hop
nham ngan ch&n sy xuat hién va lay lan cta cac vi
khuan khang colistin tir vat nudi sang con ngudi.

Ter khoa: gen mcr, khang colistin, multiplex real-
time PCR, phan ga, phéan lgn

DETECTION OF COLISTIN-RESISTANT
GENES IN CHICKEN AND PIG FECES SAM-
PLES COLLECTED IN THAI BINH DURING THE
PERIOD FROM 2022 TO 2023 USING A MULTI-
PLEX REAL-TIME PCR ASSAY

ABSTRACT

Objective: To detect the colistin resistance gene
mcr in chicken and pig feces samples collected in
Thai Binh from October 2022 to March 2023.
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Method: Total DNA was extracted from 60

chicken and pig feces samples using QlAamp Fast

DNA Stool Mini Kit, then was used to perform a

Multiplex Real-time PCR assay to detect specific

sequences of colistin resistance genes mcr-1, mcr-

2, mcr-3, and mcr-4 using QuantiNova Multiplex
PCR Kit.

Results: The rate of chicken and pig feces
samples carrying the colistin resistance gene was
45.0% (27/60), of which the detection rate in chicken
feces samples was 50.0% (15/30) and in pig feces
samples was 40.0% (12/30). The prevalence of
stool samples carrying mcr-1, mcr-2, mcr-3 and
mcr-4 genes were 45.0%, 8.3%, 8.3% and 11.7%,
respectively. The rates of feces samples carrying
one, two, three, and four colistin-resistant genes
were 28.3%, 8.3%, 5.0%, and 3.3%, respectively.

Conclusions: Infection with bacteria carrying
colistin-resistant genes in chickens and pigs in Thai
Binh was quite common and very diverse in the
genotype of colistin-resistant genes. Therefore, it
is necessary to implement appropriate intervention
measures to prevent the emergence and spread of
colistin-resistant bacteria from livestock to humans.

Keywords: chicken feces, colistin resistance,
mcr gene, multiplex real-time PCR, pig feces

I. DAT VAN BE

Colistin Ia khang sinh quan trong trong diéu trj ddi
v&i trvc khudn Gram am khang da thuéc, déc biét
Ia nhirng tredng hop khang carbapenem [1]. Tuy
nhién trong nhivng n&m gan day, tinh trang vi khuan
khang colistin ngay cang phd bién do sw xuat hién
cla gen mcr (mobile colistin resistance gene) gay
khang colistin & vi khuan. Sau khi bién thé mcr-
1 dwoc phat hién lan dau tién vao nam 2015 [2],
dén nay da cé t6i 10 bién thé ctia gen mer (mer-1
dén mcr-10) dwoc phat hién [3], trong doé cac bién
thé mcr-1, mer-2, mer-3 va mer-4 |1a nhirng bién thé
thwdng gép nhét.

Nguyén nhan gay ra hién twong vi khuan khang
colistin dwgc cho la do tinh trang s dung colistin
qua rong rai trong chan nuéi gia suc, gia cam [4, 5].
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Nghién ctru tai Thai Binh nd&m 2017 cho thay tinh
trang s dung colistin trong chan nudi gia suc, gia
cam kha phd bién [4]. Cac nghién clru sau d6 da
phat hién vi khuan E. coli mang gen khang colistin
mcr trong mau phan nguwoi khde manh va phan vat
nudi tai Thai Binh ciing rat cao, ty 1& phat hién &
nguwoi la 69,4% [6], & ga va lon la 95,8% [7]. V&i
ty 1& nhiém E. coli khang colistin rat cao trén nguoi
khde manh nhw vay, cé 1& da co sw lay lan vi khuan
khang colistin tir vat nudi sang con ngudi thdng
qua thirc &n, nuwéc ubng.

D& ngén chén sv lan truyén cla vi khuan khang
colistin, nhiéu ky thuat vi sinh va sinh hoc phan ti
da dwoc ap dung dé phat hién kiéu hinh hoac kiéu
gen khang colistin & vi khuén [8]. Cac k§ thuat sinh
hoc phan tr (PCR; multiplex PCR; real-time PCR;
WGS) dwoc st dung dé phat hién gen mcr co cac
wu diém la do nhay, dé dac hiéu cao, thoi gian xét
nghiém nhanh, tuy nhién chi phi xét nghiém cao va
yéu cau k§ nang xét nghiém chuyén sau. Dé giam
chi phi va don gidn hoa ky thuat xét nghiém, mot
sb tac gid da phat trién cac ky thuat sinh hoc phan
tlr c6 thé phat hién déng thdi nhiéu bién thé cda
gen mcr trong cung mét phan (rng. Trong nghién
clru nay chung téi sé ap dung ky thuat Multiplex
Real-time PCR phat hién cac gen khang colistin tt
mcr-1 dén mcr-4 dé& xét nghiém cho cac mau phan
ga va phan lgn thu thap tai Thai Binh trong nam
2022 va 2023 nhdm danh gia tinh trang nhiém vi
khuan khang colistin & hai loai vat nuéi phd bién tai
Thai Binh |a ga va lon. Két qua cia nghién ciru sé
cung cép cac minh chirng va di liéu, gitip cho cac
co quan quan ly nha nwéc co nhirng bién phap phu
hop nhdm ngan chan tinh trang vi khuan khang
thubc hién nay.

Il. POl TUONG VA PHWONG PHAP NGHIEN CUU

2.1. Béi twong nghién ctru

Go6m 30 mau phan ga va 30 mau phan lon dwoc
thu thap tai Thai Binh trong giai doan tir thang
10/2022 dén thang 03/2023. Cac méau phan duoc
st dung dé xét nghiém phat hién cac gen khang
colistin mer-1, mer-2, mer-3 va mer-4 bang ky thuat
Multiplex Real-time PCR.

2.2. Thiét ké nghién ctru

Nghién ciru duorc thiét ké theo phwong phap dich
t& hoc mo ta dwa trén cudc diéu tra cat ngang.
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2.3. Cac ky thuat ap dung trong nghién ctru

2.3.1. Thu thap méu va téch chiét DNA

Céac mau phan ga va phan lon duoc thu thap bang
tam béng chuyén dung theo phwong phap ngoay
hau mén. Cac mau phan sau khi thu thap dwoc bao
quéan lanh va chuyén vé phong thi nghiém dé tién
hanh tach chiét DNA trong vong 24 gio. Dbi v&i mbi
mau phan, s& dung khodng 200 mg phan dé tién
hanh tach chiét DNA bang bo sinh phdm QlAamp
Fast DNA Stool Mini Kit (Qiagen, Bic) theo hwéng
dan cGa nha san xuat. Mau DNA sau khi tach chiét
dwoc bao quan & - 300C cho dén khi tién hanh
thwe hién phan ng Multiplex Real-time PCR.

2.3.2. Phat hién cac gen khang colistin twr
mcr-1 dén mcr-4

Céac mau DNA tach chiét tiv phan ga, phan lon
dwoc st dung dé thwc hién phan (ng Multiplex
Real-time PCR phat hién cac gen mcr-1, mcr-
2, mer-3 va mer-4 véi bd sinh phdm QuantiNova
Multiplex PCR Kit (Qiagen, Buc) theo phwong
phap do Nguyén Nam Thang va cong sw dé xuét
[9]. Thanh phan phan trng Multiplex Real-time PCR
c6 thé tich 20 uL va bao gdm cac thanh phan: 5
ML QuantiNova Multiplex PCR Master Mix 4X; 1 yL
Primer/probe mix 20X (hdn hop gdm 8 uM méi loai
moi xudi va mdi nguoc, 5 uM mbi loai probe); 12
pL H20 va 2 yL DNA khudén. Phan (rng Multiplex
Real-time PCR dwoc thyc hién trén hé théng
LightCycler 480 Il (Roche). Chwong trinh nhiét ctia
phan (rng gdm: 950C trong 2 phut; 40 chu ky godm:
950C trong 5 gidy va 600C trong 30 giay. Méi 1an
thwc hién kj thuat Multiplex Real-time PCR déu
thwc hién ddng thoi véi mau chirng dwong cho
cac gen mcr-1, mer-2, mer-3, mer-4 va mau ching
am kém theo. Két qua xét nghiém dwoc phan tich
trén hé théng LightCycler 480 Il bang phan mém
LC 1.5.2 (Roche). Cac mau xét nghiém cé sé chu
ky ngwdng (CT) tir 35 tré xubng dwoc coi la mau
dwong tinh.

2.4. Xtr ly va phan tich s6 liéu

Sé lieu dwoc nhap vao may tinh va quan ly bang
phan mém Excel. Phan tich sb liéu bang phdn mém
SPSS 22.0.

2.5. Van dé dao dirc trong nghién ctru

Dé tai da duwoc phé duyét theo quyét dinh sb
2320/QP-UBND ngay 23/09/2021 cta Uy ban
nhan dan tinh Thai Binh.
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ll. KET QUA NGHIEN CcU'U
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Biéu dé 1. Ty 1é phat hién gen khdng colistin mcr & cac mau phan ga, phan lon
Trong s6 60 mau phan ga va phan lon dwoc xét nghiém bang kj thuat Multiplex Real-time PCR c6 27
mau phat hién gen khang colistin mcr, chiém 45,0%. Ty 1& phat hién gen khang colistin mecr & mau phan
ga la 50,0% va & mau phan lon 13 40,0% (Biéu db 1

~
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Biéu d6 2. Ty Ié phat hién cdc nhém gen mcr trong mau phan ga, phan lon
Trong s6 60 mau phan dwoc xét nghiém thi ty 1& phat hién nhém gen mer-1 13 45,0%, nhém gen mer-2
va mer-3 déu 1a 8,3% va nhém gen mer-4 1a 11,7% (Biéu d6 2).
Bang 1. Két qua phat hién gen khang colistin mer bang k¥ thuat Multiplex Real-time PCR

Loai mau
Phan ga |Phanlgn| Téng

Gen phat hién
mcr-1 11 6 17
mcer-1 & mcr-2 0 1 1
mcr-1 & mcr-3 0 1 1
mcer-1 & mer-4 1 2 3
mcr-1 & mcr-2 & mcr-3 0 1 1
mcr-1 & mcr-2 & mcr-4 1 0 1
mcr-1 & mcr-3 & mcr-4 1 0 1
mcer-1 & mer-2 & mer-3
& mcr-4 1 ! 2
Khéng phat hién 15 18 33
Téng 30 30 60
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Trong s6 27 mau phan phat hién gen khang colistin mcr thi tat c& 27 mau déu mang gen mcr-1, trong
dé c6 17 mau (63,0%) chi phat hién gen mcr-1 nhwng 10 mau con lai (37,0%) mang gen mcr-1 két hop

v&i 1, 2 hoac 3 gen khac (bang 1).
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Biéu dé 3. Tinh trang da nhiém cédc gen khéng colistin mcr trong mau phéan ga, phan lon

Két qua trong biéu dd 3 va bang 1 cho thdy cac mau phan ga, phan lon cé thé mang tir 1 dén 4 gen
mcr khac nhau. Ty I& mau phan dwoc phat hién mang 1 gen mer la 28,3%, mang 2 gen la 8,3%, mang 3

gen 1a 5,0% va mang 4 gen la 3,3% (biéu db 3).
IV. BAN LUAN

Colistin 1a khang sinh dwoc lwa chon cudi cing
dé diéu tri déi voi cac trwdng hop nhiém khuén do
trwc khudn Gram am da thudc, dac biét 1a nhirng
trudng hop khang véi carbapenems [1]. Nhiéu
nghién clru da cho thdy sy lan truyén cac gen
khang colistin lién quan dén cac & chra tw nhién la
gia suUc, gia cAm va thiy hai san [3]. Tai Viét Nam,
viéc chan nudi gia suc, gia cam rat phd bién & cac
ving néng thén, do dé néu khadng cé bién phap st
dung khang sinh trong chan nudi hgp ly thi sé lam
xuét hién vi khuan khang khang sinh do ap lwc ctia
chon loc tw nhién. Va néu qua trinh giét md, van
chuyén va bdo quan thit gia suc, gia cadm khéng
dwoc ddm bao vé sinh thi vi khuan khang thuéc sé
lan truyén cho con ngwdi. Chinh vi vay, d& ngan
chan s lan truyén ctia vi khuan khang colistin can
phai thwc hién cac nghién clru nham theo di, giam
sat vi khuadn khang colistin & vat nuéi ciing nhw
trong céc loai thit gia suc, gia cam. Trong nghién
clru nay chuang toi da ap dung ky thuat Multiplex
Real-time PCR [9] dé phat hién cac gen khang
colistin t mer-1 dén mcr-4 trong cadc mau phan ga
va phan lgn thu thap tai Thai Binh trong giai doan
tr thang 10/2022 dén thang 03/2023 nhdm danh
gia sv lvu hanh cua cac gen khang colistin & vat
nudi tai Thai Binh.

Két qua nghién ctu cho théy ty 1& mau phan vat
nudi mang gen khang colistin tr mer-1 dén mer-4 1a
45,0% (27/60), trong d6 ty 1& nhiém & ga 1a 50,0%
(15/30) va & lon 1a 40,0% (12/30) (biéu db 1). Ty lé
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phat hién nhém gen mer-1 cao nhét (45,0%), tiép
do la nhém gen mer-4 (11,7%); nhém gen mcr-2
va mcer-3 c6 cung ty 1& 1a 8,3% (biéu d6 2). Pang
lwu y la tat cd cac mau dwoc phat hién cé mang
gen khang colistin thi déu cé sy hién dién cta gen
mcr-1, cho thdy gen mcr-1 14 gen xuét hién phd
bién nhat & ga va lon. Nghién ciru clia Kawahara
va cOng sy [7] thwc hién tai Vi Thw, Thai Binh
nd&m 2018 cho thay hau hét (95,8%) cac mau phan
ga va phan lon déu phan lap dwoc vi khuén E.
coli mang gen khang colistin mcr-1 (94,4%) hoac
mcr-3 (1,4%). So v&i nghién clru clia Kawahara,
ty 1&6 mau phan ga, phan lon phat hién gen khang
colistin trong nghién clru ctia ching toi thdp hon
kha nhiéu (45% so v&i 95,8%). Trong nghién clru
clia Kawahara hau hét gen dwoc phat hién la mer-
1, chi ¢ 1 chiing mang gen mcr-3, trong khi trong
nghién ctru clia chung t6i, mac du nhém gen mcr-1
van chiém wu thé véi 45,0% nhuwng lai cé sy xuét
hién thém cta cac nhém gen t&» mer-2 dén mer-4
voi ty 1é tir 8,3 dén 11,7% (biéu db 2). Két qua nay
cho thdy su lwu hanh cla cac gen khang colistin
& vat nudi @ Thai Binh nam 2022 - 2023 da co sy
thay ddi, tré nén da dang hon so v&i ndm 2018.
M6t sb nghién clru da cho thay tinh trang mang
nhidu gen khang sé lam taéng tinh khang khang
sinh. Trong nghién ctu nay, ty 1&é mau phan xuét
hién 2, 3 hoac 4 gen khang colistin chiém t&i 16,6%
(10/60 - bang 1 va biéu d6 3). Sw xuét hién ddng
thdi nhiéu gen khang colistin & vat nudi sé lam tang
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nguy co xuat hién cac ching vi khuan da khang
thudc, tré thanh hiém hoa cho cong ddng. Viéc
thwc hién cac bién phap can thiép nhw: han ché
st dung khang sinh trong chan nudi, vé sinh moi
tredng chan nudi, ddm bao vé sinh an toan thyc
phdm trong qué trinh giét mdé va kinh doanh thit
ga, thit lon... 1a nhirng bién phap can thiét dé ngan
chan sy lay lan cla vi khuan khang colistin ttr vat
nudi sang con nguoi.

V. KET LUAN

Két qua nghién ctru cho thay tinh trang mau phan
ga, phan lon thu thap tai Thai Binh nhiém vi khuan
mang gen khang colistin tr mcr-1 dén mcr-4 13 rét
phd bién vai ty 1& phat hién 1a 45,0% va rat da dang
vé kiéu gen khang colistin. Do d4, can thuc hién
céac bién phap can thiép phu hop nhdm ngén chén
sw lay lan cua vi khuan khang colistin ttr vat nudi
sang con nguoi.
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