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TOM TAT

Ap dung phan tng PCR dé xéc dinh loai, cac gen quy dinh sinh téng hop gidp mo va cac yéu t6 doc luc cta
83 chiing vi khuan Pasteurella mulfocida phan 1ap tir lon tai Viet Nam. Két qua cho thdy, biang cap moi dac
hieu KMT1 tat ca 83 chiing déu cho phan tng duong tinh, chimg to tat ca 83 ching déu chinh xac la P,
multocida. Trong s6 do, 40 (48,6%) ching thuoc type A, 24 (28,9%) chiung thudc type D, va 19 (23,81%)
ching thudc type B. Khong c6 ching nao thugc type E hay type F. Su c6 mat ctia cac gene doc luc ctaa vi
khuin P. mulfocida ciing duoc khao sat bang ky thuat PCR, bao gém khang nguyén bam dinh (p##4 -
93,97%, pthA 93,97%. fimA - 90,36%), nhém thu nhan sat (exbB - 100%, exbD - 85,22%), hyaluronidase
(pmHAS - 84,33%), nhom protein mang ngoai (ompA - 56,62%, ompH - 68,67%, oma&87-100%). Ty 1é gene ma
hoéa doc t6 PMT (foxA) duoc tim thdy & 16/83 (19%) chiing. C6 su lien quan chat ché gitta mot s6 yéu t6 doc
luc va serogroup dic trung, tat ca cac ching thudc type A déu mang gen pmHAS, trong khi do da s6 cac

chiing thuoc type D déu mang gen doc t6 PMT (toxA4).

Tt khoéa: Pasteurella multocida, gidp mo, yéu to doc hirc, PMT, foxA.

1. BAT VAN BE

Vi khudn Pasteurella multocida (P. multocida) 1a
nguyén nhan chinh gay bénh viem phdi va viém teo
miii & lon. Cho dén nay, nguoi ta da xac dinh duwoc
khang nguyén cua P. mulfocida cé 3 loai la: Khang
nguyén vo K, khang nguyén than O va khang nguyén
ngoai té€ bao OMP (outer memmbrane protein). Dua
vao dic diém ciu truc khang nguyén vo K (st dung
phan tmg ngung két hong cau), vi khuin P
multocida &uwoc chia thanh 5 nhém: A, B, D, Eva F.
Néu dua vao dic diém cta khang nguyén O (khang
nguyeén lién két LPS - noi doc to lipopolysaccharide),
P. multocida dugc chia thanh 16 serotype. Cac chiing
P. mulfocida gay bénh thuong thudc type A, B va D
[1].

P. multocida c6 genome la ADN dang vong dai
khoang 2,3 Mbp, trong d6 co téng cong 104 gene lién
quan dén sinh tdng hop cac yéu t6 doc luc, chiém
khoang 7% trén téng ving gene ma hoéa [2]. Mot sO
gen doc luc da duoc cong b nhu plpB ma hoa cho
lipoprotein B, p/pE ma hoa cho lipoprotein E [3],
OmpA ma héa cho protein mang ngoai A [4], OmpH
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ma hoa cho protein mang ngoai H [5], fox4A ma héa
cho Pasteurella mulfocida toxin (PMT) [6]. Dé hiéu
ro hon vai tro gay bénh cta vi khuidn P, multocida
tren lon, da tién hanh xac dinh cac kiéu giap mo va
cac yéu t6 doc luc cta cac ching phan lap duoc.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ciru

Chiing vi khu4n: 83 chtng vi khuin P. multocida
duoc cung cip bdi cac Chi cuc Thu y ving, Trung
tam Chén doan Thu y Trung wong, Cong ty C6 phin
Thuéc tht y Trung wong (NAVETCO). Cac ching
giong hién tai duoc luu gitr trong glycerol 30% va bao
quan &-80°C tai Phan vién Tha y mién Trung.

Moi truong hoa chat nuéi ciy vi khudn: BHI
(Brain Heart Infucsion) va BHI agar b6 sung 10%
mau thd nudi cdy vi khuan P. multocida.

2.2. Phuong phap nghién ctru

2.2.1. Chiét tich ADN tong so ciia cdc chiing vi
khuén Pasteurella mulfocida

Tat cad cac ching duwoc nudi cdy trong moi
truong BHI & 37°C, trong 18 gio. Sinh khéi vi khuin
ctia 5 ml dich nuoi duogc st dung dé tach chiét ADN
bang bo kit QIAamp ADN Mini (Qiagen) theo quy
trinh ctia nha san xuit.

149



KHOA HOC CONG NGHE

222 Xdc dinh lodai va dinh tuyp ching P. 2.2.3. Khdo sat cdc gene doc lire cua cdc chung vi
multocida khuan P. mulfocida
ADN tdng sb clia cac ching duoc st dung cho 10 gene lién quan dén doc luc ctia vi khuidn P,

cac phan tng PCR dé kiém tra tén loai v6i cap moi  multocida da duwoc kiém tra bang phan tng PCR véi
dac hieu KMTIF/R va xac dinh kiéu gidp mo6 cta cac cap moi dic hiéu trinh bay & bang 1.
chiing voi cac cap moi trinh bay & bang 1.

Bang 1. Cac cip méi st dung trong nghién ctru

L . N Kich thuéc | Tham
Gen Chtc nang Trinh tw moi (bp) Kkhio
&t hé TTCAGAGGGATCAATCTTN
Y Nfgtmg két hong CAGAGGGATCAATCTTCG 986 7]
ciu AACTCCAGT TGGTTTGTCG
o TGTGGAATTCAGCATTTTAGTGTGTC
piiA Bam dinh TCATGAATTCTTATGCGCAAAATCCTGCTGG 468 71
, o CCATCGGATCTAAACGACCTA
fimA | Bam dinh AGTATTAGTTCCTGCGGGTG 866 71
) , TTGGCTTGTGATTGAACGC
exbB Hap thu sat TGCAGGAATGGCGACTAA A 283 [7]
) ; CGTTCTGATTACAGCCTCTT
exbD Hap thu sat AACGAAATCTTGGAAACTGG 247 [7]
4 TCAATGTTTGCGATAGTCCGTTAG
pmHAS | Hyaluronidase TGGCGAATGATCGGTGATAGA 430 71
1 | Protect CGCATAGCACTCAAGTTTCTCC 201 -
omp. rotectins CATAAACAGATTGACCGAAACG
, CGCGTATGAAGGTTTAGGT
ompH | Protectins TTTACATTCTGOCTACTCAAC 438 [7]
. GGCAGCGAGCAACAGATAACG
oma87 | Protectins TCTTCGTCAAATGTCGGGTCA 838 [7]
o CTTAGATGAGCGACAAGG
foxd | Docto GAATGCCACACCTCTATAG 864 (81
Nhan biét P ATCCGCTATTTACCCAGTGG
AMTT | | itocida GCTGTAAACGAACTCGCCAC 457 191
hyaD- GATGCCAAAATCGCAGTCAG
hyaC | SCTOSTOUPACAD | 1 1 CATCATTGTCAGTG 1044 L10]
CATTTATCCAAGCTCCACC
bcbD Serogroup B cap GOCCGAGAGTTICAATCC 760 [10]
TTACAAAAGAAAGACTAGGAGCCC
debE | Serogroup D cap | (1A CCCACTCAACCATATCAG 657 [10]
TCCGCAGAAAATTATTGACTC
ech/ Serogroup E cap GCTTGCTGCTTGATTTTGTC 511 [10]
AATCGGAGAACGCAGAAATCAG
fcbD Serogroup F cap TTCOGCOGTCAATTACTCTG 851 [10]
3. KET QUA NGHIEN CUU VA THAO LUAN 83 ching phan lap da duoc kiém tra bang phan
3.1. Két qua xac dinh chiing va kidu giap m6 Mg PCR véi cap moi dac hiéu loai (KMT1F/R) cta vi
bing phuong phap PCR khuén P. multocida. Két qua cho thdy tit ca cac ching

duoc kiém tra déu cho phan tng duong tinh, chimg to
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83 ching déu 1a P. multocida. Trong s6 do, 40
(48,19%) ching thudc type A, 24 (28,91%) chiing thudc
type D va 19 (22,9%) ching thudc type B (Bang 2).
Khéng cé chiing nao thudc type E hay type F.
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Hinh 1. Két qua (dai dién) dién di san phdm phan
tmg PCR x4c dinh loai cac ching P. multocida

Giéng 1-14: Méu, (+): Péi chung dirong, (-): Poi
chiing 4m, M: Thang chuin ADN (100 bp).

Tu huyét truing 1a mot bénh phé bién xay ra &
lon voi cac dang capsule type va thé bénh ly lien
quan duong ho héap. Tuy nhién, sy phan bo ctia cac
kiéu giap mo va thé benh ly c6 su thay déi dang ké tir
viung ndy sang vung khéac va theo thoi diém khac
nhau trong mot khu vuc nhat dinh [7, 8]. Trong
nghién ctru nay, ty lé P. multocida type A (48,19%)
chiém ty 1é cao hon so v6i nhom type D (28,91%). Két
qua twong tu da duoc bao cao bdi Liu va cong su
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(2017) o Trung Quéc (49,3% so voi 47,6%) [8], Devi
va cong st & An Do (2018) (66,66% so v6i 33,33%)
[11], Davies va cong su (2003) & Anh va xi Wales
(74% so voi 22%) [12]. Nguoc lai, & Puc [13] va
Malaysia [14] ty Ié luu hanh cta cac ching type D
cao hon so voi type A. Nhom type B khong c6 hoac it
duoc tim thdy & cac ching Pasteurella multocida
phén 1ap tir lon & Anh va xit Wales [12], Puc [15],
Trung Quéc [7, 8] va kiéu gidp mo nay cht yéu lién
quan dén cac chiing phan lap tir trau bo [13]. Tuy
nhién, trong nghién ctu nay, da tim thdy 23,81%
trong s6 83 ching phan 1ap duoc thuéc nhém type B
(Bang 2). O Viet Nam, viec nudi chung nhiéu loai
dong vat khac nhau bao gdom ca gia suc (trau, bo, lon
v.v), gia cam va st dung dat chan tha chung cé thé
dan dén su lay lan bénh cho tat ca céc loai vat cha.
Hon nira, trong moét nghién ctu truoc day, Townsend
va cong su (1998) [9] da chi ra rang su xuat hién clia
bénh nhiém trung huyét cap & lon 1a do nhiém triung
huyét xuit huyét liéen quan dén cac ching P,
multocida type B, giéng voi kiéu gene gay ra bénh
nhiém trung huyét xuat huyét & trau bo & mién Nam
Viét Nam.
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Hinh 2. Két qua (dai dién) phan 1mg multiplex PCR x4c dinh kiéu giap mé ctia cic ching P. mulfocida

Giéng 1-14 (2A) va 1-8 (2B): mau, capA: Doi chuimg duong chuan type A, capB: Poi ching dirong chuan
type B, capE: Poi chiing duong chuan type E, capD: Poi chiing duong chudn type D, capF: Poi ching dwong

chuin type F, M: Thang chuin ADN (100 bp).
3.2. Két qua khao sat cac gene doc luc

Sy ¢6 mat ctia cac gene doc luc cta vi khuidn P,
multocida ciing duoc khao sat bang ky thuat PCR.
Két qua thé hien & bang 2 cho thdy hon 90,36%
ching mang gene fimA, pfhA (93,97%) va ptiA
(93,97%). Trong s6 cac gene lién quan dén hap thu
sat, exbB duoc phat hién & ca 83 (100%) ching,
nhung chi c6 71/83 chung (85,54%) mang gene
exbD. Nhimg gene ma hoa cac protein mang ngoai
bao gdm ompA, ompH va oma87 da duoc phat hién
lan luot & 56,62%, 68,67% va 100% chtng P. mulfocida.
Gene pmHAS da duwoc xac dinh dwong tinh & 84,33%
ching. Gene ma hoa doc t6 PMT (foxA) duoc tim
thay & 16/83 (19,28%) ching.
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Mic du su phan b ctia phan 16n cac gene doc
luc 1 tuong tu gitta cac nhom gidp mo, van c¢6 mot so
gene thé hién su twong quan chat ché voi nhom giap
moé dac trung. Do 1a truong hop cia gene pmHAS
phan bé cht yéu & cac chiung P. mulfocida type A.
Trong nghién ctru ndy, da nhan thiy rang tit ca cac
ching phan 1ap thudc nhom type A déu mang gen
pmHAS, trong khi chi ¢6 33,33% nhom type D va 30%
nhom type B biéu hién gene nay. Két qua nay phu
hop véi cac nghién ciru trueoc day [7, 16], cho thay
moi twong quan chat ché giita gene pmHAS voi
nhom type A, ma khong phai la nhom type D. Mot
nghién cttu da chi ra ring gene foxA, ma héa cho doc
t6 PMT, c6 méi twong quan chit ché voi nhom type

151



KHOA HOC CONG NGHE

D. Doc t6 nay gay ra sy tiéu hty xuong cudéng mii &
heo, dong vai tro chinh trong bénh ly viém teo mai
truyén nhiém & lon [12]. Trong nghién cttu nay, da
thdy ring tit ca cac ching type D déu mang gene

toxA. Tuong tu, moi twong quan chat ché gitta gen
toxA voi cac chiung P. mulfocida type D phan lap tu
lon da duwoc bao cao & Brazil [16], Trung Quéc [7] va
buc [13].

Bang 2. Két qua khao sat cac gene doc hrc ctia 83 ching P. multocida & Vit Nam

, So6 ching (%) duong tinh véi cac gene
Nhom gene Genes Khio sat (o = 83)
Gene quy dinh kiéu giap mo hyaD-hyaC (capA) 40 (48,19%)
bchD (capB) 19 (22,35%)
dcbF (capD) 24 (28,91%)
ech/ (capE) 0 (0%)
fchbD (capF) 0 (0%)
Yéu t6 bam dinh fimA 75 (90,36%)
pthA 78 (93,93%)
DA 78 (93,97%)
Cac gene 1ié;1é(3uan hap thu oxbB 83 (100%
exbD 71 (85,54%)
Protein mang ngoai ompA 47 (56,62%)
ompH 57 (68,67%)
Oma87 83 (100%)
Hyaluronic acid synthetase pmHAS 70 (84,33%)
Dermonecrotic toxin toxA 16 (19,28%)

Hinh 3. Két qua (dai dién) kiém tra gene ma héa pmHASVA foxA bing phan tmg PCR ctia cac chiing P.
mulfocida

M: Thang chuin ADN (100bp); (): Péi chung am; (+): Poi chingdirong; 1-11: mau.

biéu kién tien quyét cho su xam nhap cla tac
nhan gay bénh d6 1a chung phai bam dwoc vao té bao
vat chy, vi thé, cac yéu to bam dinh duoc coi 1a mot
trong nhimg yéu t6 doc luc tiém nang caa vi khuin
[17, 18]. Trong nghién cttu nay, mot ty 1é cao ctia cac
gene lién quan dén sy bam dinh nhu fimA, pfhA va
ptfA da duoc phat hién & cac ching P. multocida
phan lap & Viet Nam, cho thay ring c6 nhiéu protein
cung dong nhimg vai tro nhat dinh trong qua trinh
bam dinh lén té bao vat cht hodc ching céan thiét cho
nhimg giai doan khac nhau ctia qua trinh xam nhap
ctia vi khuin nay. Yéu t6 ngung két hong cau dang
soi dugc ma héa boi gen pfhA dong mot vai tro quan
trong trong qua trinh xam nhap ban dau vao duong
ho hap trén va ti 1é ctia gene nay thay d6i rat 16n giita
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cac chung P. multocida. Gene nay da duoc ghi nhan
la mot gene chi thi dich t& quan trong dé phat hién
bénh & gia suc, lon va ciru [13]. Diéu dang ngac
nhién 1a da tim thay mot ty lé rat cao cta gen pfhA
(83,33% ¢ bat ki cac nhom giap mo6 nao cta P,
multocida. Nhitng phat hién tuong tu ciing da duoc
bao cao boi cac nghién ctu truoe day cua Furian va
cs. (2016) tai Brazil [16]; Sarangi va cs. (2015) tai An
bo [18].

Kha nang thu nhan sit clia cac tic nhan gay
bénh la mot dic tinh quan trong trong qua trinh xam
nhiém [19]. TV 1é duong tinh cao ctia 2 gene exbBva
exbD ma hoa cho protein tham gia vao qua trinh hap
thu sat da duoc bdo cao & cac ching P. multocida
phan 1ap tir lon & Trung Qudc [7] va Brazil [16]. Cac
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két qua twong tu doi voi gen exbB va exbD ciing da
thu duoc trong nghién ctu nay. Pa tim thdy gen
exbB trong 100% cac ching va gen exbD & 85,54%
ching thu thap duoc. Tuong tw mot nghién ciru trudc
day [13], cac gene ompA, ompH va oma87, ma hoa
cac protein mang ngoai P, mulfocida da duoc phat
hién véi ty 1é cao lan luot 1a 56,62%, 68,67% va 100%
téng s6 ching P. mulfocida trong nghién ctu nay.
Nhitng phat hién nay cho thidy cac protein mang
ngoai co vai tro quan trong doi véi su tuong tac giira
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té bao vat cht va tac nhan gay bénh. Nghién ctru cta
Hatfaludi va cong su (2010) [17] da chi ra rang cac
protein mang ngoai hoat dong nhu cac kénh chon loc
d€ ngin chin cac phan tir doc hai xam nhap vao té
bao, diéu nay rat quan trong doi véi sur song cda vi
khuin trong cac diéu kién soéng khac nhau. Dong
thoi, cac protein nay cing déng nhimg vai tro khac
d6i voi vi khudn, bao gém hép thu chat dinh duong,
van chuyén va dao thai cac phan t, va tuong tac voi
té bao vat chu.

e el B e we

Hinh 4. Két qua (&ai dién) kiém tra gene ma héa cac yéu t6 bam dinh (fimA, pfhA, ptf4) bing phan tmg PCR
clia cac ching P. multocida

M: Thang chuin ADN (100bp); (): Péi ching am; (+): Poi chimg dirong; 1-11: Mau.
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Hinh 5. Két qua (dai dién) kiém tra cAc gene lién quan dén hép thu sit (exbB, exbD) va gene ma héa protein
mang ngoai (ompH, ompA, orma8?) bing phan tmg PCR cia cic chiing P. multocida

M: Thang chudn ADN (100bp); (): Poi ching am; (+): Poi chimg dwong; 1-11: Mau.
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4. KET LUAN

Vi khuidn P. mulfocida thuong xuyén phan lap
duwoc va dong vai tro quan trong trong cac bénh
duong ho hap & lon. Ngoai doc t6 PMT, cac yéu to
doc luc khac ciing dang duoc xac dinh. Tuy nhién,
can c6 nhimg nghién cttu ti€p theo dé 1am sang té co
ché gay bénh ctia timg yéu t6 doc luc tir d6 xac dinh
ro vai tro ctia chung doi voi kha niang mién dich
phong bénh tu huyét triung. Co su lien quan chit che
gitta mot so yéu t6 doc huc va serogroup dic trung,
tat ca cac ching thugc type A déu mang gen pmHAS,
trong khi d6 da sé cac chiing thuoc type D déu mang
gen ma hoéa doc t6 PMT (toxA).
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DETERMINATION OF GENUS, CAPSULE TYPE AND VIRULENCE GENES OF Pasteurella mulfocida
STRAINS ISOLATED FROM SWINES
Vu Khac Hung, Trinh Thi Thu Hang,
Tran Xuan Hanh, Nguyen Thi Thu Giang, Nguyen Thi Thinh
Summary
We applied PCR for confirmation of genus and determination of capsule type, virulence genes of 83
pathogenic Pasteurella multocida strains isolated from diseased pigs. By using specific primers, KMT1,
83/83 (100%) strains were confirmed as Pasteurella multocida. Type A, B and D were respectively detected
from 40/83 strains (48.6%), 24/83 strains (28.9%), and 19/83 strain (22.9%). Type E and F were not found.
The presence of 10 genes for virulence factors was tested. The result of PCR showed the presence of
virulence genes: adhesins group (ptfA - 93.97%, pthA 93.97%. fimA - 90.36%), iron acquisition (exbB - 100%,
exbD- 85.22%), hyaluronidase (pmHAS- 84.33%), protectins (ompA- 56.62%, ompH - 68.67%, oma87- 100%).
The dermonecrotic toxin encoding gene (foxA) showed low prevalence (19%). There is significant
association between some virulence factors and specific capsular types of P. multocida. While all of strains
belonging to type A were positive with pmHAS gene, almost all of strains of type D carried foxA gene.
Keywords: Pasteurella multocida, capsule type, virulence genes, PMT, toxA.
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