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Danh gid kha ning khang chat tay rira ciia vi khuan Salmonellu enterica
phan lap tir thit ga tai Ha Noi
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Tom tiit:

Salmonella enterica 12 mam bénh thye phidm phd bién dwoc tim thiy trong méi trudong ché bién, giét mé gia cAm. Do do,
hiéu biét vé kha ning dé khang chit khing khuin ciia nhém vi khuén nay déng vai tro thiét yéu dé dwa ra phwong 4n kiém
soat mam bénh hiéu qua. Tai Viét Nam, nghién ciru nay mé ra mét huéng tim hiéu méi vé kha niing dé khang chit tiy rira
va sy phin bd ciia cic gen mi héa cho kiéu hinh nay trén déi twong cac chiing vi khuin Salmonella. 119 ching vi khuin
Salmonella dwge sir dung cho thir nghiém ndng dd e ché tdi thiéu (MIC) véi 2 hoat chit BKC (Benzalkonium chloride)
va CPC (Cetylpyridinium chloride) theo huwéng din ciia Vién Tiéu chuin phong thi nghiém va Lam sang Hoa Ky (CLSI).
DPong thoi, nghién ciru sir dung chi thi sinh hoc phan tir nhim phat hién sy c6 mit ciia 2 gen gacE va gacEA trong hé gen
ciia cic chiing vi khuin Salmonella. Két qua cho thiy, MIC ciia BKC va CPC lan luot 1a 12,5-25 va 6,25-12,5 ng/ml. Ngoai
ra, su phan bo rong rii ciia 2 gen gacE va qacEA véi ty 1€ 1an hwgt 12 61% (73/119) va 60% (72/119) cho thiy diém méi la
vé kha ning dé khang ciia vi khuén nay véi 2 hoat chit tiy rira.

Tir khéa: benzalkonium chloride, cetylpyridinium chloride, gen gacE, gen qacEA, khang chit tiy rira, MIC, Salmonella.

Chi sé phin logi: 1.6
1. Gidi thiéu

S. enterica, nguyén nhan chinh ctia bénh salmonellosis, 1a mot
trong nhirng mdm bénh thuc phdm phd bién trén toan thé gi6i. Theo
T chirc Y t& Thé gi¢i (WHO), lay nhiém Salmonella 13 nguyén nhan
cda 600 tri¢u ca bénh va 300 tri¢u ca tir vong moi nam [1]. Phoi nhiém
Salmonella hinh thanh nguy co tiém 4n vé s6t cap tinh, dau bung, tiéu
chay va sy xdm nhap ctua mam bénh khang khang sinh 13 mdi nguy
16n de doa strc khoe cong ddng. Hang nam, Trung tim Kiém soat va
Phong ngura dich bénh Hoa Ky (CDC) udc tinh c6 2 triéu ca bénh gay
ra boi nhom vi khudn khang khang sinh, trong d6 Salmonella khong
gy thuong han c6 lién quan t6i hon 100.000 ca nhiém khuan khang
thudc [2]. Hién twong khang thudc duoc phat hién gan lién v6i viec
st dung qua murc khang sinh trong y hoc 1am sang, tha y va chan nuoi
dong vat [3]. Tir o, cac chung vi khuin Salmonella khang thubc khac
nhau da dugc phan lap tir cac san phim c¢6 ngudn gbe dong vat, ddc
biét 1a thit gia cAm va méi trudng xung quanh [4, 5]. Nhim ngin ngua
va kiém soat sy gia tang cta vi sinh vat trong moi trugng san Xuét,
cac ké hoach lam sach dugc ap dung thuong xuyén bang cach st dung
cac loai dung dich tiy rira va khir tring [6]. Tuy nhién, viéc sir dung
rong rai cac hoa chét nay co thé vo tinh chon loc ra nhém vi khuan
56 hitu dong thoi kha ning khang khang sinh va cac hop chit khang
khuan khac [7].

Céc hop chat chira gbc amoni bac bon (QAC) 1a chat khir tring
cation dugc s dung dé 1am sach khu vuc ché bién va san xudt nhim
dam bao an toan vé sinh thuc phém [8, 9]. Mic dii co ché khang khuén
cua cac hop chét nay van chua dugc lam 13, mot $6 nghién ctru da chi
ra rﬁng, ching c6 thé sira dbi cac dac tinh bé mat phi sinh hoc, giam
bam dinh va tir d6 ngin ngira sy gin két ciia vi khudn [6]. Cac QAC
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hoat dong bé mat nhu BKC va CPC la thanh phan phd blen cua dung
dich tay rua, dung dich khur trung ap dung trong cac 1o md va xudng
san xuat [10, 11]. Tuy nhién, mot sd vi khuan nhu E. coli, Klebsiella
pneumoniae, Salmonella va Staphylococcus aureus phan 1ap tir thit ga
hodc thit lon d& cho théy kha ning dé khang di véi cac hop chét nay
[12]. Cho dén nay, cac truong hop Salmonella khing BKC va CPC
dd duoc béo céo va mot trong nhimg co ché chinh cua tinh trang nay
14 sy ton tai ciia Salmonella mang gen khang chit tay rira [13]. Trong
do, gacE va qacEA 1a 2 gen ph6 bién dugc tim théy trong nhom nay;
chiing thudc ho gen SMR va ndm trong viing béo ton dau 3’ trén mot sd
integron cuia vi khuan gram am nhu Salmonella [14- 16]. Su biéu hién
cac gen nay 6 Salmonella dugc chirng minh trong chi so6 MIC cao tuong
ddng voi kha nang dé khang chat tdy rira. Hién nay tai Viét Nam, cac
nghién cru vé kha ning khing QAC va su phan bo cia gen lién quan
trén d6i twong vi khuan Salmonella con rat han ché. Vi vay, ching toi
tién hanh nghién ctru ndy nham kiém tra sy phan bd cua 2 gen gack,
gacEA va moi tuong quan cua ching voi kha néng khing QAC ¢ cac
ching vi khuin Salmonella phan 14p tir c4c san phdm gia cam bén Ié.

2. Nguyén liéu va phuong phap nghién ciiu
2.1. Chudn bi chiing, méi trwong va diéu ki¢n nuéi cdy

Tong cong 119 chung vi khuan Salmonella trong nghién ciru
nay duoc tiép ndi sir dung tir nghién ctru trude d6 ctia T. Wassenaar
va ¢s (2015) [17]. Vi khuan dugc phéan 1ap va bao quan trong dich
tang sinh Brain heart infusion BKC BHI (Merck, Buc) c¢6 chia
15% (v/v) glycerol va cat trit & diéu kién nhiét do -80°C. Chung
vi khuan tir cac dng bao quan dugc cdy ria 1én dia thach Xylose
lysine deoxycholate - BKC XLD (Merck, Puc) va G qua dém &
37°C. Dich khuan str dung trong thtr nghiém khang cht tay ria
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Abstract:

Salmonella enterica is the most common foodborne pathogen
found in poultry processing and slaughterhouses; therefore,
understanding the resistance of this bacteria group is critical for
effective pathogen control. This research in Vietnam provides a
new field for studying resistance to biocides and disinfectants,
along with the distribution of genes coding for this characteristic
in Salmonella species members. According to the Clinical and
Laboratory Standards Institute (CLSI) guidelines, 119 strains of
Salmonella bacteria underwent testing for minimum inhibitory
concentration (MIC) with two compounds, BKC (benzalkonium
chloride) and CPC (cetylpyridinium chloride). Moreover, these
Salmonella strains were further characterised based on the genes
responsible for disinfectant resistance. The results showed that
the MICs of BKC and CPC were between 12.5-25 and 6.25-12.5
pg/ml, respectively. Furthermore, the presence of two genes, gacE
and qgacEA, discovered in 61% (73/119) and 60% (72/119) of the
strains, indicates the wide spread of disinfectant resistance genes
is a novelty in the resistance of this bacteria group.

Keywords: benzalkonium chloride, cetylpyridinium chloride,
disinfectant resistance, minimum inhibitory concentration, gacE
gene, gacEA gene, Salmonella.

Classification number: 1.6

duoc chudn bi béng cach ¢ mot khuan lac thu duoc trén dia XLD
vao dich tang sinh TSB va u ¢ nhiét d6 37°C trong 18-24 gio.

2.2. MIC ciia dung dich tdy rira

MIC cua 2 hop chét QAC, BKC va CPC dugc xac dinh trén
dia polystyrene 96 giéng sir dung phuong phap pha lodng vi cap
theo hudng dan ctia CLSI. Dau tién, khuén lac thudn chung duoc
tang sinh trong dich TSB & diéu kién nhiét d6 37°C trong 18-24
gior dé thu duogc s6 lugng té bao khoang 10° CFU/ml. Dich ting
sinh Salmonella sau d6 dwoc dua vé néng do6 10° CFU/ml truéc
khi thyc hién cac budc thi nghiém tiép theo.
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Khi hoan thanh qué trinh chuén bi dich khuén, 200 pl chét tay
rita QAC dugc thém vao cac giéng thir nhit ciia mdi hang; cing
lic, cac giéng tiép theo cua cing mot hang duoc bd sung 100 pl
TSB. Dung dich khang khuan sau d6 duoc pha loang 2 lan thong
qua viée chuyén 100 pl thé tich QAC ¢ giéng dau tién sang cac
giéng tiép theo; qud trinh dugc tiép tuc sao cho nong do cudi cung
cua QAC giam dan tir 200 pg/ml ¢ giéng thir nhit va 1 ,56 pg/ml
¢ giéng cudi cung. Ddi chimg duong cia thi nghiém bao gdm 100
ul dich nuoi cay khuan va 100 ul TSB; ddi chig 4m biéu hién tac
dong giita TSB va chit tay rira, ¢6 chira 100 pl thé tich QAC b
sung 100 ul TSB. bia thi nghiém sau d6 dugc u ¢ 37°C trong 24
gidr dé xac dinh sy phat trién ctia vi khuén thong qua quan sat do
duc. Trong nghién ctru nay, MIC duoc xdc dinh la nf‘)ng do thép
nhét cua chit khang khuan c6 kha nang tc ché sy phat trién cua
Salmonella (hinh 1).
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Hinh 1. Thir nghiém MIC ctia chét tay rira.
2.3. Phan iing khuéch dai gen PCR

DNA hé gen dugc chiét xuét tir dich ting sinh ciia khuan lac
phan 1ap st dung PureLink™ Genomic DNA Mini Kit (Inv1trogen
Thermoﬁsher Scientific) theo huéng dan cua nha cung cap.
Cap mdi st dung cho phan tng khuéch dai gen dich gacE va
qacEA dugc tham khdo tir nghién ctru cua T. Obe va cs (2021)
[18], bao gom: gacE-For (5’-AGCCCCATACCTACAAAG-3°)
va qacE-Rev  (5’-AGCTTGCCCCTTCCGC-3);  gacEA-
For (5’-AAGTAATCGCAACATCCG-3’) va gqacEA-Rev
(5’-ATAAGCAACACCGACAGG-3"). Thé tich cudi cho phan
tng PCR 14 25 pl, bao gdm 3 pl (80-120 ng) khung DNA, 6,5
pl nude nuclease-free, 12,5 pl 2x Promega GoTaq master mix
(M7122, Promega, Madison, WI) va 1,5 ul mdi mdi F/R (10 mM).
Chu trinh nhiét d6i voi gen gacE va gacEA bao gdm giai doan bién
tinh ban dau ¢ 95°C trong 5 phut va 30 chu ky lap lai 3 giai doan:
bién tinh trong 30 gidy ¢ 95°C, gan mdi trong 30 gidy & 56°C, kéo
dai trong 30 gidy & 72°C va kéo dai cudi cung trong 10 phit &
72°C. San pham khuéch dai PCR dugc tién hanh dién di trong 47
phut & 110 V trén gel agarose 2,0% (w/v) ¢6 chira thudc nhuém
Redsafe (INtRON, Biotechnology, code:21141). Thang chuén sit
dung trong qué trinh phén tich két qua dién di 1a GeneRuler 50 bp
DNA Ladder (Thermofisher Scientific).
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3. Két qua

Tham khao nghién ctru ciia T. Obe va cs (2021) [18], chung t6i phan
chia cac chung vi khuan Salmonella thanh 3 nhém dua trén kha ning
chéng chiu véi hop chat QAC: gid tri MIC 3,13-6,25 pg/ml la ching
nhay cam voi chét tiy rira; gid tri MIC 6,25-12,5 pg/ml 14 chung c6 kha
ning chong chiu trung binh; gi4 tri MIC 12,55-25 pg/ml 1a cac chung
c6 kha nang dé khang. Theo két qua dugc ghi nhan ¢ bang 1, ddi véi
dung dich tiy rira BKC, tit ca cic chung vi khuan Salmonella thuoc
nghién ctru cho gia tri MIC dao dong 12,5-25 pug/ml, twong Gmg véi kha
ning chbng chiu trung binh t6i dé khang. Cac chung chdng chiu trung
binh chiém ty 18 46% (55/119) trong quan thé vi khuan ban dau, trong
6 két qua thir nghiém cta toan bg 55 ching déu dugc ghi nhan & nong
0 12,5 pg/ml. Ngoai ra, két qua nghién ctru cho thdy 54% (64/119) cac
ching vi khuan Salmonella thé hién kha nang dé khang voi hop chat
nay. Trong s6 64 chung vi khuan nay, wéc tinh gia tri MIC cta 58 ching
duoc ghi nhan tai ndng d6 25 pg/ml va gia tri MIC ciia 6 ching con
lai thu dugc tai nong do 18,75 pg/ml. B voi CPC, khong o ching vi
khuén nao trong nghién ctru ndy cho thay kha ning d& khang thong qua
thir nghiém MIC cua dung dich tay rira. Céc chiing ¢6 kha nang chdng
chiu trung binh va nhay cam chiém lan luot 49% (58/119) va 51%
(61/119) v6i mdi mirc do khang. V6i 58 ching vi khuan Salmonella co
kha ning chong chiu trung binh véi CPC, 55 trong sb d6 c6 gia trj MIC
tai nong do 12,5 pg/ml va 3 ching c6 gia tri MIC 13 9,38 pg/ml. Ngoai
ra, toan bg céc ching vi khuan Salmonella nhay cam véi CPC cho gia
tri MIC tai nong d¢ 6,25 pg/ml (hinh 2).

Bang 1. Ty lé chdng chiu dung dich tiy rira bé mit caa Salmonella spp.

T 18 (%) (n=119)

Chéttiyrita  p} khing Trung binh Nhay cim

(MIC: 12,5-25 ug/ml) ~ (MIC: 6,25-12,5 ug/ml) (MIC: 3,13-6,25 ug/mi)
BKC 54% (64) 46% (55) 0% (00)
CPC 0% (00) 49% (58) 51% (61)
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S 1 BKC BKC BKC | BKC BKC | BKC CPC cPC cPC cpC cpPC +
s0 25 125 | 625 | 313 | 1,56 | 25 12,5 | 625 | 313 | 1.56 | )

Ss BKC BRC BKC | BRKC BKC BRC CcPC CcPC cPC cpPC cpPC at
50 25 12,5 6,25 3,13 1.56 25 12,5 6,25 3,13 1.56 ( )

S24 | BrC | BKC | BRC | BKC | BKC | BRC | CcPC | CPC | cPC| cpef cpe |
50 25 12,5 6,25 3,13 1,56 25 125 6,25 3,13 1,56 ( )

33 2 BKC BKC BKC | BKC | BKC BKC | CPC CPC cPC CcPC | CPC +
s0 25 | 12,5 | 625 | 33 | 156 | 25 | 125 | 625 | 313 | 156 | P

Ss5 BKC BKC BKC | BKC | BKC BKC | CPC CPC CPC CPC | CPC %
s0 25 125 | 625 | 313 | 156 | 25 125 | 625 | 343 | 1,5 | D)

S74 BKC BKC BKC | BKC | BKC BKC | CPC CPC CPC CPC | CPC +
s0 25 125 | 625 | 313 | 1.6 | 25 125 | 625 | 313 | 156 | (D)

S104 BKC BKC BKC | BKC | BKC BKC | CPC cPC cPC CPC CcpPC +
so | 25 [ 125|625 | 303 | 156 | 25 | 12,5 625 | 303 [ 1,5 | ()
(=) [(=) | TSB | TSB | TSB | TSB |(—), |(—)2 | TSB | TSB | TSB | TSB

Hinh 2. Thir nghiém dia 96 giéng vé kha nang khang chét ty rira ctia mot
s6 ching vi khuan Salmonella.
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Hinh 3. Anh dién di san phdm PCR trén gel 2,0% agarose ctia mét sé
chiing vi khuan Salmonella. (A) Gen qacE (194 bp); (B) Gen gacEA (140 bp).
22-42: san phadm DNA duoc khuéch dai; M: thang chuan.

San pham tach chiét DNA tir 119 chung vi khudn Salmonella dugc
tién hanh phan mg khuéch dai gen (PCR). Khuéch dai doan gen dich
str dung 2 cip mdi (qacE-For/Rev va qacEA-For/Rev) dé phat hién lan
luot gen quy dinh kha ning dé khang QAC bao gdm gacE va gacEA.
Két qua cho thay, mdi giéng ciia ban dién di hién thi mot bang sic nét
twong (g voi do 16n cua gen gacE (194 bp) va gacEA (140 bp) (hinh
3). Su xuat hién cia céc bang nay chimg to qué trinh tich chiét DNA
va phan tmg PCR dién ra thanh cong, khuéch dai dugc doan gen dich
0 119 chung vi khuén Salmonella. Ngoai ra, dya vao két qua dién di,
nghién ctru cho thay sy xuét hién ciia nhitng ching mang dong thoi ca
2 gen chiém ty 1¢ cao trong tong sb cac chiing thudc nghién ctru nay.
Bang 2. Ty lé cac ching vi khudn Salmonella mang gen khang chat tiy
rwa.

T§ 1¢ (%) (n=119)

Gen BKC CPC

Dékhing  Trmgbinh  Nhaycim — Dékhing  Trung bink  Nhay cim
qacElqacEA (0=73)  41% (49)  20%(24) 0% (00) 0% (00)  42%(50)  19%(23)
0 (n=46) 13%(15)  26%(31)  0%(00)  0%(00)  7%(@8) 32% (38)

Két qua thi nghiém cho thdy, hé gen cua phan 16n cac ching vi
khuan Salmonella c6 chita 2 gen gacE va gacEA, trong d6 céc chung
mang gen gacE chiém 61% (73/119), gen gacEA dugc tim thy trong
60% (72/119) cac ching vi khuén ban dau va 39% (46/119) cac chung
khong chira dong thoi ca 2 gen trén (bang 2). Vi céc ching vi khuan
Salmonella mang gen qacE/qacEA, 41% (49/119) cac ching dé khang
v6i dung dich BKC va 20% (24/119) cac ching c6 tinh chong chiu
trung binh véi dung dich nay. Két qua nghién ctru cho thay sw khac
biét trong kha ning chdng chiu cta Salmonella d6i véi dung dich
ty rira bé mit CPC. Trong céc ching mang gen gacE/qacEA, 42%
(50/119) c4c chung thé hién kha ning chdng chiu trung binh va 19%
(23/119) sb chiing nhay cam ddi véi CPC. Tuy nhién, két qua khong
ghi nhan bt ky ching nao c6 kha ning dé khang voi hoat chat nay.
46 chung vi khuin Salmonella khong mang gen gacE/gacEA thé
hién tinh chong chiu trung binh t6i dé khang BKC véi ty 16 lan luot
14 26% (31/119) va 13% (15/119). Tuy nhién, phan Ién cac ching
khong mang gen chi thé hién mirc do nhay cam ddi véi dung dich
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CPC. Tir déy, nghién ctru cta chung t6i cho thdy céc chung vi khuan
Salmonella phén 13p tir thit gia cam tai Ha Noi ¢6 kha nang dé khang
cao doi voi dung dich tay rira BKCva dung dich CPC dat higu qua tot
hon trong viéc trc ché sy phat trién cta vi khuan.

4. Ban luan

Hoa chit tay rira dong vai tro quan trong dé kiém sodt sy ' phén tin
cua vi khuan trong méi truong giét mo, ché bién va san xuat thit gia
cam Hiéu qua str dung loai ha chat nay phu thude vao céc yéu td nhu
ndng g, trang thdi cua vi khudn va sy co mat clia cdc chat hiru co anh
huong dén kha ning khang khuan [19]. Trong cac yéu t6 ké trén, ndng
d6 dung dich thy rira ¢6 anh huorng nhiéu nhat dén kha nang tiéu diét
vi khuan. Do do, viéc lam dung qué mirc hoa chat & ndng do dudi mirc
tic ché duoc coi la nguyén nhan tiém an chon loc ra nhém vi khuan
khang thude gay nguy hiém cho stre khoe cong ddng. Xac dinh MIC
cua hoa chat ty rira gitp dua ra ké hoach vé sinh hiéu qua, dong vai
tro cbt 16i trong viée kiém soat su phat trién cua vi khuan.

Két qua thir nghiém MIC cua 2 dung dich QAC doi vai cac
chung vi khuan Salmonella trong nghién ctru nay cho thdy su tuong
déng voi cac nghién ctru trude do cua T. Obe va cs (2021) [18] va R.
Chuanchuen va cs (2007) [20]. Theo d6, nghién ctru ctia ching t6i
cho thiy ty 1& cao hon céc ching c6 kha nang dé khang BKC véi 54%
(64/119). Nghién ctru cua T. Obe va cs (2021) [18] trén 25 chung vi
khuan Salmonella cong bé ty 18 36% (9/25) céc ching c6 kha ning
& khang BKC véi chi s6 MIC 12,55-25,10 pg/ml, kha ning chéng
chiu trung binh/nhay cam dugc tim thiy & 32% (8/25) céc ching con
lai. Thong qua phuong phap pha lodng dia thach, nghién cuu cta R.
Chuanchuen va cs (2007) [20] trén 125 chung vi khuan Salmonella
thir nghiém cho thdy sy phan bd day dic cac ching dé khang BKC.
Trong d6, 89% (108/122) c4c chiing c6 chi s MIC nam trong khoang
32-256 pg/ml va phan 16n cac chung ¢6 gia tri MIC véi dung dich
BKC 14 64 pg/ml. Ddi v6i dung dich CPC, tat ca cac ching vi khuan
thudc nghién ctru nay cho thay kha ning chong chiu trung binh dén
yéu dbi voi hop chat ‘nay. Theo do, 51% (61/119) cac chung vi khuan
Salmonella bi tic ché phat trién khi sir dung CPC véi nong do 3,13-
6,25 pg/ml va ty 18 tuong tu 49% (58/119) céc ching bi tc ché &
néng d6 6,26-12,5 png/ml cua dung dich. Két qua cho thiy, sw khac
biét so voi nghién cuu cua S.B. Humayoun va cs (2018) [21] khi cho
thay chung vi khuan Salmonella serovar Heidelberg phan 1ap tir thit
ga tay co kha nang dé khang dung dich CPC ¢ nong d6 80 pg/ml. Su
khéc biét nay bat nguon tlr img dung ciia hop chit CPC tai cac qudc
gia thuong khong giong nhau. Tai Hoa Ky, CPC da dugc su dung
trong nhiéu san pham vé sinh rang miéng tir rat lau trude khi dugc
phép sir dung trén thuc phdm (che bién gia cAm sdng). Viéc ap dung
CPC vao qué trinh 1am sach bé mit 1am suy giam kha nang lay nhiém
Salmonella trong thit gia cam [11, 22]. Tuy nhién qué trinh 4p dung
lau dai co thé 1a nguyén nhan dan t6i kha nang dé khang cao cua vi
khuan ddi v6i hop chat nay [20]. Tai Viét Nam, thanh phan pho bién
ctia hoa chat tay rira cong nghiép thuong 1a BKC do loai hgp chat nay
¢o tinh hiu qua khang khun tt hon CPC [23]. CPC xuét hién cha
yeu trong cac san pham kem danh ring, nu6c stic hong, hodc céc san
pham nhu xit hong, xit hoi thé hay xit miii. Tt sy chénh Iéch trong
pham vi ap dung, céc ching vi khuin Salmonella thudc nghién ciru
ndy cho thdy kha ning dé khang CPC thap hon nhiéu so véi cac chﬁng
dugc phan lap tir mau bé mat xtr ly voi hoa chat téy rua. Tir do, gioi
han trong viéc dp dung thyuc té CPC vao trong mdi truong ché blen
giét mo gla cam tai Viét Nam dugc cho la nguyén nhan Iy giai vé kha
ning tic ché manh ciia CPC déi véi Salmonella.
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Céc nghién ctru trude do ciing chi ra rang, gacE va gacEA 13 2
gen chiu trach nhi¢m chinh cho kha nang khang cac hop chit ¢6 chira
QAC. Cho dén nay, chi dya vao kha nang lién két va trao doi vat
chat di truyén cua vi sinh vét, cac gen nay da duogc lan truyén rong
réi gitta cac nhom vi khuan trong thir nghiém lam sang va trong moi
truong [24]. Tuy nhién, nhing nghién ctru vé sy phd bién va tac dung
cua 2 gen trén dbi tuong vi khuan Salmonella con gap nhiéu han ché
tai cac quoc gia nhu Viét Nam, noi ma gia cam 1a mat hang thit tiéu
thu phé bién. Nghién ctru duge thyc hién nay cua chung toi da cho
thiy kha ning phan bd cua 2 gen gacE va gacEA trong quan thé vi
khuan Salmonella ban du. Trong do, 61% (73/119) cac ching dugc
tim thay duong tinh v6i gen gacE/qacEA, 39% (46/119) cac chung
am tinh véi ca 2 gen, nhung cho két qua da dang trong thir nghiém
MIC véi chét tay rira QAC da m ra nhitng diém méi la vé kha ning
dé khang ctia nhom vi khuan nay. D6 voi cac ching mang gen, ty
18 phan b gen gacE (61%, 73/119) cho thiy su twong dong v6i gen
qacEA (60%, 72/119); ty 1 tuong dong nay giira 2 gen di dugc cong
b6 trong nghién ctru trude do cua T. Obe va cs (2021) [18] voi ty 1€
qacE, qacEA 1an lugt 1a 68% (17/25) va 76% (19/25). Bén canh do,
cong bd ciia nhom nghién ciru ndy cho thay ty I¢ trung binh mang gen
gacElgacEA 13 72% (18/25), cao hon rét nhiéu so véi ty 18 dé khang
BKC 1a 36% (9/25). Su chénh I¢ch gilta ty 1¢ mang gen va khd nang
& khang chat ty rira 13 diém twong dong duoc tim thdy trong nhiéu
cdng bd; vi du nhém nghién ctru cua R. Chuanchuen va cs (2007) [20]
cho théy ty 1& cao trong dé khang BKC 89% (108/122) chénh Iéch lon
50 Vi ty 1& cac chung vi khuan Salmonella mang gen 13 27% (33/122).
Nghién ciru clia ching toi dong thoi thé hién sw chénh léch nay khi
cac chung mang gen gacE/qacEA chiém ty 1¢ 61% (73/119) bén canh
kha nang dé khang BKC duoc tim thy trong 41% (49/119) cac chung
Salmonella. Dac dlem chung ctia nhitng nghién ciru trén la khong thé
quan sat duoc méi twong quan giita gia trj MIC cao ddi v6i dung dich
BKC va sy hién dién cua gacE/qacEA trén abi tuong 1a Salmonella
cﬁng nhu nhém vi khudn gram am khac [14 10]

nhicu yeu to gop phan vao kha nang e ché vi khuan kém hiéu qua
cua chat khang khuan, cho phép mam bénh tir thye pham ton tai sau
qud trinh v¢ sinh [25]. Mot s6 yeu t6 bao gdm sy ¢6 mat ciia cac bom
hut dy trén cdu tric mang té bao va sy hinh thanh mang sinh hoc ¢
cac ching vi khuan Salmonella. Bé c6 thé ton tai, S. enterica biéu
hién qua mtrc cac gen ma hoa bom hat ddy, bao gdm AcrA va TolC ¢6
kha ndng tic dong 1én mot loat céc hop chat khong gidng nhau vé mit
hoa hoc, bao gom chat diét khuan va chat khang sinh [26-28]. Ngoai
ra, nhing thay doi trong thanh té bao dan dén sw suy giam kha ning
thim thau ciing co thé 1a nguyén nhan gay ra tinh trang khang nay
trong cac nhom vi khuan. Hon nita, cac nghién ciru truée d6 da chi
ra kha ning hinh thanh méang sinh hoc ctia S. enterica trén cac bé mit
tiép xtc khac nhau khién viéc loai bo ching kho khin hon so véi cac
té bao tu do khong lién két [29, 30]. Trong mang sinh hoc, cac té bao
vi khuan dugc bao boc trong mgt ma trdn chét nén tu san xuét co thé
dong vai tro bao vé co hoc va hoa hoc, chdng lai diéu kién moi truong
khiéc nghiét xung quanh. B& mat nhya va thép khong gi thuong phd
bién trong cac day chuyén san xudt, 10 mé va khu vuc ché bién gia
cam 1a vi tri vi khuén Salmonella ¢6 thé bam vao va phat tin hiéu hinh
thanh mang sinh hoc [18]. Vi vy, hiéu biét kha nang hinh thanh mang
sinh hoc cta cac chung vi khuén Salmonella 1a dic biét can thiét dé
kiém sodt sy phoi nhiém Salmonella tir thit gia cdm va céc san pham
lién quan.
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Nghién ctru di xéc dinh dugc kha nang dé khang chat tay rira QAC
cua cac chung Salmonella phan 1ap tu thit ga tai Ha Noi. Dya vao thir
nghiém nong do tic ché t6i thiéu, chi s MIC ciia 2 hoat chit BKC va
CPC lan luot 12 12,5-25 va 6,25-12,5 pg/ml. Ngoai ra, sy phan b rong
rai ca gen gackE va gacEA chiu trach nhi¢ém chinh cho kha ning khang
hop chit QAC da dugc tim thdy trong lan lugt 61% (73/119) va 60%
(72/119) cac ching thugc nghién ctru. Tuy nhién, trong nghién ctru
ndy, nhom tac gia khong thé quan sat dugc mdi twong quan giita gia
tri MIC cao cua hop chat QAC va sy hién dién cua gen gacE/qacEA
trén d6i twong céc ching Salmonella. Hién twong nay duogc giai thich
thong qua nhirng nghién ctru vé su xudt hién ctia bom hat day trén cu
tric mang té bao va sy hinh thanh mang sinh hoc & céc chung vi khuan
Salmonella & chong lai diéu kién khic nghiét moi truong xung quanh.
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