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ABSTRACT

The study was conducted the presence of virulent genes and genetic
relationship of S. Weltevreden and S. Typhimurium in pigs, husbandry
environment, and wild animals in Vinh Long province. The PCR assay was
used for determing the prevalence of pathogenic genes in 22 S. Weltevreden
isolates and 19 S. Typhimurium isolates. The results of PCR showed the
presence of 6/6 virulent genes surveyed from the two strains, in which gene
sopB occupied the highest proportion in both S. Weltevreden (81.82%) and S.
Typhimurium (94.74%). The ERIC-PCR method was done to clarify the
genetic relationship of S. Weltevreden and S. Typhimurium, it indicated that
S. Weltevrenden and S. Typhimurium isolates showed a relatively close genetic
relationship. S. Weltevreden strains showed high phenotype diversity (21
phenotypes) and cross-infection through feces, waste water, cockroaches and
especially from lizards which were considered as concerned hosts. S.
Typhimurium strains also showed phenotype diversity (17 phenotypes) and
cross-contamination through feces, insects such as flies and ants.

TOM TAT

Nghién ciru nham khéo sdt sw hién dién ciia gene doc lyc va quan hé di truyén
cua hai chung S. Weltevreden va S. Typhimurium phdn Idp trén heo, méi
truong va dong vdt hoang da tai tinh Vinh Long. Ky thudt PCR duoc sir dung
dé xdc dinh su hién dién cua céc gene doc lyc trén 22 chung S. Weltevreden
va 19 chung S. Typhimurium. Két qud cho thd'y ¢6 sy hién dién 6/6 gene déc
liee dirgre khdo sdt trén hai ching vi khudn ndy, trong dé gene sopB chiém ty
16 cao nhdt ¢ ca S. Weltevreden (81,82%) va S. Typhlmurlum (94, 74%) Ung
dung phuong phap ERIC-PCR trong nghién ciru nay dé xdc dinh moi quan hé
di truyén ciia cac ching S. Weltevreden va S. Typhlmu rium cho thdy cdc chiing
phan ldp dwoc c¢6 moi quan hé di truyén twong dong kha cao. Cac ching S.
Weltevreden da dang véi 21 kiéu hinh va cé kha ndang vdy nhiém qua phan,
nude thdi, gidn va ddc biét tir than lan ld loaz dong vat trung gian dang quan
tam. S. Typhimurium ciing cé su da dang vé kleu hinh di truyén (17 kiéu hinh)
vd ¢6 thé nhiém qua phdn, cén tring nhw ruéi, kién.

Trich dan: Ly Thi Lién Khai, Nguyén Khanh Thuan, Nguyén Ding Khoa va Lam Ngoc Diép, 2020. Khao sat
gene ma hoa doc luc va quan hé di truyén cua vi khuan Salmonella weltevreden va Salmonella
Typhimurium phén 1ap trén heo, moéi trudng va dong vat hoang da tai tinh Vinh Long. Tap chi
Khoa hoc Truong Pai hoc Cén Tho. 56(6B): 104-111.
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1 GIOI THIEU

Salmonella 1a mét trong nhiing tac nhan chinh
gdy bénh trén nguoi va dong vat (Boyen et al.,
2008). Trong s cac chung Salmonella, Salmonella
enterica serovar Weltevreden (S. Weltevreden) la
mot trong nhirng chiing gay bénh cho nguoi thuong
xuét hién & khu vic Dong Nam A va Tay Thai Binh
Duong (Antony et al., 2009). Bén canh do,
Salmonella enterica serovar Typhimurium (S.
Typhimurium) 1a mot mam bénh phd bién gay bénh
& dong vat va nguoi trén toan thé gioi (Neto et al.,
2010). Hai chung Salmonella nay cling dugc ghi
nhén tim thay véi ty 16 kha cao trén heo, méi truong
va dong vat hoang da tai cac trai, ho chan nudi
(Trwong Anh Thy, 2018; Huynh Thi Thay An,
2018). Kha nang gdy bénh cuia cac chung
Salmonella c6 lién quan dén nhiéu gene hién dién
trén cac dao doc luc cua Salmonella (SPI:
Salmonella pathogenic island) (Nayak et al., 2004).
Céc gene SOpE1, sseC va sopB duoc tim thiy trén
SPI cho phép Salmonella c6 thé xam nhap vao té bao
biéu moé (Amavisit et al., 2003). Trong khi gene
agfA nim trén viung ma héa fimbrial gitp
Salmonella bam dinh vao mo rudt (Humphries et al.,
2001). Trén prophage, gene sodC1 c6 vai tro trong
viéc bao vé vi khuan khoi dai thuc bao cua vat chu
(Ammendola et al., 2005). Ngoai ra, gene spvC
(plasmid) c6 lién quan dén doc luc, ddng thoi can
thiét cho sy séng va sinh trueéng cua vi khuan trong
té bao (Swamyet al., 1996). Nghién ciru v& quan hé
di truyén gitta cac chung vi khuan Salmonella gop
phan hd tro trong viéc phong ngtra, diéu tri @dng thoi
¢6 thé truy tim ngudn gbc mam bénh (Ranjbar et al.,
2013). Phuong phap ERIC-PCR cho thiy d6 chinh
xéc tuong duong phuong phap PFGE (Pulsed field
gel electrophoresis) nhung don gian va it tén kém
khi str dung dé phan tich quan hé di truyén cua vi
khuan Salmonella (Hulton et al., 1991; Millemann
et al., 1996; Weigelet al., 2004).

Tinh Vinh Long la noi ¢6 quy mo dan heo 16n ¢
khu vuc Dong bing séng Ciru Long, nhung van
chwa c6 nhidu nghién ctu vé gene doc luc gy bénh
va dac diém di truyén cua vi khuan Salmonella luu
hanh tai day. Do d6, nghién ctru nay dugc thuc hién
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nhim xéc dinh sy luu hanh cta cac gene doc lyc va
g dung ki thuat ERIC-PCR dé xac dinh mdi quan
hé di truyén cua cac ching S. Weltevreden va S.
Typhimurium véi muc dich cung cap thong tin hiru
ich trong bao vé sic khoe cong dong tai khu vuc
nghién cau.

2 VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1 Vit li¢u nghién ciru

Tir thang 4 dén thang 10 nam 2019, tong sb 41
chung Salmonella bao gébm 22 ching S.
Weltevreden va 19 chung S. Typhimurium da duoc
phan 13p trén heo, mdi trudng (nén chudng, thirc an,
nuée udng, nude thai) va dong vat hoang da (kién,
gian, rudi,than 1an, ran méi, chudt) tai cac trai va ho
chan nuéi thudc huyén Tra On va Tam Binh, tinh
Vinh Long.

Cac ching nay dugc phan 1ap va bao quan tai
phong Thi nghiém Tha Y chuyén nganh 2, B6 mén
Tha Y, Khoa Néng nghiép, Truong Pai hoc Can
Tho.

2.2 Phwong phap nghién ciru

2.2.1 Phuong phap xdc dinh cdc gene ma héa
doc lyc cua vi khuan Salmonella

DNA khuén mau cua vi khuan S. Typhimurium
va S. Weltevreden dugc tach chiét bang phwong
phap sdc nhiét caa Soumet et al. (1994). Hon hop
cho mot phan tng PCR (Polymerase chain reaction)
(25,0 uL) bao gom Master Mix 2X (12,5 pL); doan
moi xudi va moi nguoc Voi nong d6 10 uM (0,5
pL/doan); nuéc cét tinh khiét (9,5 uL) va DNA
khuon mau (2,0 uL).

Han hgp PCR dugc tién hanh phan tng theo chu
trinh nhiét sau: tién bién tinh (95°C, 30 gidy); 35 chu
ky: bién tinh (95°C, 30 gidy), gan moi (58°C, 30
gidy), kéo dai (72°C, 60 giy); két thic (72°C, 10
phut).

San pham PCR duoc dién di trén thach gel 1,5%
agarose dugC nhuom Safeview trong dung moi
(TAE 1X) & hiéu dién thé 50V trong vong 60 pht;
doc két qua bang cach quan sat va chup anh gel dudi
anh sang UV.
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Béng 1: Trinh tw nucleotide ciia cac cip mdi sir dung trong phan ing PCR

Viung ma . . o Do dai Leren -

héa Gene Trinh tw primer (5'-3") (bp) Tai liéu tham khao
CGGGCAGTGTTGACAAATAAAG

PI-1 El 422 Hueh l. (201

S SP=L TGTTGGAATTGCTGTGGAGTC uehn etal. (2010)

SPI-2 sseC TATGGTAGGTGCAGGGGAAG 121 Fazl et al.
CTCATTCGCCATAGCCATTT (2013)

SPI-5 SonB GATGTGATTAATGAAGAAATGCC 1.170 Khoo et al.

P GCAAACCATAAAAACTACACTCA ) (2009)

CCAGTGGAGCAGGTTTATCG

Prophage sodC1 GGTGCGCTCATCAGTTGTTC 424  Huehn et al. (2010)

Fimbrial TCCGGCCCGGACTCAACG .

operon A CAGCGCGGCGTTATTACCG 261 Craciunas etal. (2012)

. ACTCCTTGCACAACCAAATGCGGA
Plasmid spvC TGTCTTCTGCATTTCGCCACCATCA 570 Capuano et al. (2013)
SPI: Salmonella Pathogenic Island

2.2.2  Phwong phap xac dinh moéi quan hé di nhiét va trinh tu doan mdi cua phan tng dua trén
truyén cua cac chung S. Weltevreden va S. khuyén céo cua Sahilah et al. (2000) duoc thé hién
Typhimurium qua Bang 2.

Phuong phap ERIC-PCR (Enterobacterial San pham ERIC-PCR duoc dién di twong tu nhu
repetitive intergenic consensus polymerase chain qué trinh phan tich san pham khdo sat cdc gene gay
reac}ion) duoc sir dung dé xac dinh moi quan hé di bénh. Ket qua hinh anh dién di dugc sur dung dé thiét
truyén cuta cac chung S. Weltevreden va S. lap so do pha hé bang phuong phap phan tich su
Typhimurium phén 18p dugc trén heo, m6i truong giong nhau UPGMA (Unweighted pair group
va dong vat hoang da. Thanh phan hon hop ctia moi method with arithmetic average) (Sokal and

phan ung ERIC-PCR (25,0 puL) twong tu nhu phan Micherner, 1958).
ung PCR xac dinh gene ma hoa doc luc; chu trinh

Béng 2: Trinh ty nucleotide va chu trinh nhiét ciia cip méi sir dung trong phan ng ERIC-PCR (Sahilah

et al., 2000)
" A: . i Chu trinh nhiét (°C)
Tén dogn moi Trinh ty Bién tinh Bat cap Kéo dai
ERIC-F AAGTAAGTGACTGGGGTGAGCG
ERIC-R CACTTAGGGGTCCTCGAATGTA 94 (45) 52 (60) 65 (60)
(): thei gian phan img (gidy), F: primer forward (méi xudi), R: primer reverse (méi nguroc)
2.3 Phwong phap xir 1y s liéu Typhimurium trén heo, moéi truong va dong vat

hoang di tai tinh Vinh Long cho thdy, ¢6 su hién
dién cua tit ca 6 gene doc luc véi ty 16 khac nhau va
su khac biét nay 1a rat c6 y nghia thong ké (P<0,01)
(Bang 3; Hinh 1, 2). Trong d6, gene sopB va agfA
chiém ty 1& cao nhét & ca hai chung khao sat vai ty
16 lan luot la 81,82%; 77,27% & ching S.
Weltevreden, va 94,74 %; 89,47% ddi vai chung S.
3 KET QUA VA THAO LUAN Typhumurium. Két qua nay kha twong dong véi
3.1 Két qué phan tich cic gene ma héa djc nghién ctru trude do cua Hur et al. (2011) Vé Sy hlén
lwe gdy bénh cita cic chiing vi khuin S. dlé_rg cﬁg gene §opB trén chﬁng S.‘ Typhm!ur‘lum
Weltevreden va S. Typhimurium trén heo, méi Cf)leﬁ) ty I¢ khoang 90;00%" D1§u nay co thé 1a do
truomg va dong vat hoang di tai tinh Vinh Long day 1a hai loai gene pho bién, co vai tro quan trong
) . trong qua trinh xdm nhdp va giy bénh cua ca hai
Két qua kiém tra sy hi¢n di¢n cac gene ma hoa chang vi khuan. Tuy nhién, gene SopE1 chiém ty 1&
déc lyc cua hai chung S. Weltevreden va S.

S4 ligu tho duoc xur Iy bang phan mém Microsoft
Excel 2013 va dwoc phén tich thong ké bang phuong
phap Chi binh phuong, Fisher’s exact test v4i do tin
cdy 95% trén phan mém Minitab 16. Méi quan hé di
truyén va so @ pha hé dwoc thiét lap bang phan
mém Biomumerics 7.5.
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thip nhat (4,55%) trén cac chung S. Weltevreden, va
gene sseC chiém ty Ié thap nhét (15,79%) trén S.
Typhimurium. Trong nghién ciru ctia Corrente et al.
(2006), gene sopE1 dugc nhén dinh 1a gene thuong
Xuét hién ¢ cac chung S. Paratyphi B gay bénh. Theo
két qua nghién ciru nay, c6 sy xuit hién cua gene
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SOpE1l & cac chung S. Weltevreden va S.
Typhimurium va sy hién dién cua cac gene doc luc
khac cho thiy su da dang va kha ning gay bénh cua
cac chung Salmonella phéan 1ap dugc trén heo va moi
truong tai tinh Vinh Long.

Bang 3: Ty 1€ hién dién cac gene giy bénh ciia cac ching S. Weltevreden va S. Typhimurium trén heo,

mdi truong va dong vat hoang da

S. Weltevreden

S. Typhimurium

Gene S6 miu kiém S6 mau

S6 mau S6 miu

tra dwong tinh Ty 18 (%) kiém tra dwong tinh Ty 18 (%)
sopEl 22 1 4,55 19 4 21,05
sseC 22 6 27,27 19 3 15,79
sopB 22 18 81,82 19 18 94,74
sodC1 22 4 18,18 19 6 31,58
agfA 22 17 77,27 19 17 89,47
spvC 22 2 9,09 19 5 26,32
P=0,00 P=0,00
3.2 Két qua xac dinh méi quan hé di truyén
cua cac chiing S. Weltevreden va S.
Typhimurium trén heo, méi truong va dong vat
1000 bp hoang da tai tinh Vinh Long
Sl Tir két qua phan tich, ching S. Weltevreden

Hinh 1: Két qua dién di san pham PCR ciia gene
sodC1 (424 bp), agfA (261 bp)va sseC (121 bp)
M: DNA marker (100bp); P: ddi chimg dwong; Ndéi
ching dm, gieng 1 (S.W), 2 (S.T): (+) sodC1; gieng 3
(S.W), 4 (S.T): (+) agfA; 5 (S.W), 6 (S.T): (+) sseC.
S.W: S. Weltevreden; S.T: S. Typhimurium

Hinh 2: Két qua dién di san pham PCR ciia gene
SOpPE1(422 bp), spvC (570 bp)va sopB (1170 bp)

M: DNA marker (100bp); P: doi chitng diong; N doi
chitng dm; giéng 1 (S.W), 2 (S.T): (+) sopE1; giéng 3
(S.W), 4 (S.T): (+) spvC; 5 (S.W), 6 (S.T): (+) sopB.
S.W: S. Weltevreden; S.T: S. Typhimurium

dugc chia lam 3 phan nhém 1a A, B va C. Trong mdi
phan nhém c6 su da dang vé kiéu hinh, cao nhat 1a
nhém B véi 11 kiéu hinh, nhém A 1a 7 kiéu hinh va
cubi cing 1a nhom C véi 3 kiéu hinh (Hinh 3). Ngoai
ra, két qua cho thay than lan 1a loai c6 kiéu hinh da
dang nhit (7/21 kiéu hinh) hién dién trén ca 3 nhom
va c6 su lién hé di truyén véi cac loai mau khac nhu
heo (phén), rudi va gian véi ty 18 kha cao (>80%).
Diéu nay c6 thé do than lan tiép xuc véi mam bénh
thong qua phan hodc cac loai dong vat, sau d6 mang
mam bénh va lay lan d&én nhitng dia diém méi trudng
va cac loai dong vat hoang da khac trong trai chan
nudi heo. Vi vay khi kiém tra méi quan hé di truyén
gitra cac ching phan 1ap duoc tir heo, moéi truong va
dong vat hoang da bang ERIC-PCR d cho két qua
co sy tuong dong Mtc d6 tuong dong tim thay cao
nhat (95%) & kiéu hinh P18 (nuéc uong va nudc
thai) trong nhém B; kiéu hinh P17 (than lan), P16
(gian) mirc d twong dong cao (90%); kiéu hinh P12
(phan), P13 (nuéc thai) c6 muc d6 twong ddng
(86%); P10 (than lan), P11 (phan) c6 mic tuong
ddng kha cao (82%). Twong tu, kiéu hinh P4 (rudi)
va P5 (than lan) trong phan nhém A ciing cho mirc
d6 tuong dong cao (83%). Qua do, phan, moi trudng
nhu nudc thai va dong vat hoang da nhu gian, rudi
va dac biét 1a than lan 1a loai dong vat trung gian
mang mam bénh quan trong. Cac chung S.
Weltevreden phén 1ap dugc c6 su da dang di truyén
va ¢6 kha nang vay nhim chéo trong méi trudng
chan nu6i heo tai Vinh Long.
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Kiéu
hinh Loai mau
P Kién
P2 Rudi
P3  Thin lan
P4  Rudi
P5  Thin lin
P6 Thirc an
P7 Nén chudng
P8 Phéin
P9 Than lin
P10 Than lin
Pl Phin
P12 Phan
P13 Nudc thai
Pl4 Thién lin
P15 Chudt
P16 Gian
P17 Thin ldn
P18 Nurdce thai
P18 Nurde uong
P19 Gian
P20 Thin lin
P21 Phan

Hinh 3: So' dd pha hé quan hé di truyén cia céc ching S. Weltevreden
phin Idp duyc trén heo, moi trudrng va djng vit

Cac chung S. Typhimurium duoc chia thanh 2
phan nhom A va B. Trong mdi phan nhém, cac
chang vi khuan phan lap duoc c6 mdi twong ddng tir
38-90% (Hinh 4). Mirc d6 twong ddng cao (>90%)
thuoc vé kiéu hinh F1 (kién va phan) trong phan
nhoém A; twong tu, kiéu hinh F5 (rudi va phan) va
F6 (phan) trong nhém B. Diéu nay cho thay, chang
S. Typhimurium trén heo va méi truong va dong vét
hoang da tai tinh Vinh Long c6 mirc d6 1ay lan mam
bénh rat cao tir phan heo trong trai va lay sang cac
loai c6n trung xung quanh trai nhu rudi, kién, ciing
nhu kha ning lay nhiém tir con tring sang cac loai
gia suc. Zhou et al. (2018) kiém tra su giéng nhau
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cua cac chuang S. Typhimurium phan 14p dugc trén
thén thit, dung cy, moéi truong va nudc rira than thit
heo va tim thdy sy twong dong cua chung tir 50-
100%. Almeida et al. (2016) ciing xac dinh mdi
quan hé di truyén caa cac chung S. Typhimurium tir
heo (than thit, phan, miu swab), con ngudi va moi
truong; két qua tim thay do tuong dong cua cac
chung nay 1én dén 60,3-100%. Tir két qua khao sat
nay cho thiy chung S. Typhimurium phan lap duoc
¢6 su da dang di truyén, c6 thé lan truyén mam bénh
qua phan, con tring nhu rudi, kién va c6 kha ning
vy nhiém chéo mam bénh trong méi truong chin
nuoi.
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Kiéu
hinh  Loai miu
FI  Kién
Fl Phan
F2 Kién
F3 Nén chudng
F4 Phan
F3 Rudi
F5 Phan
Fé6 Phan
F6 Phan
F7 Chudt
F8 Rin moi
F9 Nude uong
F10 Kién
F12 Phan
FI3 Phan
Fl4 Phan
FI5 Phan
F16 Gian
F17 Chudt

Hinh 4: So' @6 pha hé quan hé di truyén cua cic ching S. Typhimurium
phéan lap duye trén heo, moi trudng va djng vit

o (=3 o 8
sy St R O |
B A
4 KET LUAN

Nghién ciru cho thay cac ching S. Weltevreden
va S. Typhimurium phéan 1ap dugc trén heo, moi
truong va dong vat hoang d tai tinh Vinh Long déu
mang 6/6 gene mi hoa doc luc, day 1a cac yéu td
xam nhép va gy bénh cho heo cling nhu trén nguoi,
trong d6 sopB chiém ty I¢ cao nhat ¢ ca S.
Weltevreden (81,82%) wva S. Typhimurium
(94,74%). Dong thoi, cac chung S. Weltevreden va
S. Typhimurium phén 14p duoc c6 sy da dang di
truyén va c6 kha nang bi vy nhiém chéo trong méi
treong chin nudi qua phan, nude thai, than lan va
con trung (gian, kién, rudi). Do do6, viéc kiém soat
va tiéu doc sat trang 1a rat can thiét tai cac trai, ho
chan nuéi nham han ché sy phat tan, lay lan mam
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bénh trong dan vat nudi va méi truong sdng cia con
nguoi.
5 LOICAMTA

Dé tai nay duoc tai trg boi Dy an néng caflp
Truong Pai hoc Can Tho VN14-P6 bang nguon von
vay ODA tir Chinh phu Nhat Ban.
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