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PHAN BO CAC SEROTYPE VA GEN DOC TO CUA VI KHUAN
GLAESSERELLA PARASUIS PHAN LAP TU VIET NAM VA TRUNG QUOC
Nguyén Vin Chao', Vii Thi Thanh Tam?, Nguyén Thi Hoa'

TOM TAT

Glaesserella parasuis (G. parasuzs) trudce day c6 tén la Haemophilus parasuis 1a vi khuan thuong tra ¢
duong ho hap cua lon, vi khuan nay 1 nguyén nhan giy bénh Glasser véi cac dic diém viém khop, viém
mang gia va viém mang ndo. Bénh Glasser 1a mét trong nhiing nguyén nhan chinh lam ting ty 1é chét ¢
lon con, lam giam hiéu qua kinh té trong chin nuéi lon. Trong nghién ctru ndy, cc serotype va 9 gen doc
t6 (VG) cua 400 ching G. parasuis phan lap tir mau thyc dia da duoc 1an lugt phan tich bang phuong phap
one-step multiplex PCR (mPCR) va phuong phap PCR. Tuong quan giita serotype va gen doc td ciing d
dugc phan tich. Két qua cho théy, cac serotype phé bién & tat ca cac chung 1a serotype 5/12, 4, 1 va 6. Co
su khac nhau vé su phan bd cac serotype 1, 2 va 10 giira ching phén 1ap ¢ Viét Nam va & Trung Qudc (p
<0,05). Pa s6 cac ching G. parasuis mang it nhat 1 trong 9 gen doc t cua vi khuan nay, trong khi do6 chi
c6 16/400 chung khéng mang VG. Trong do ty 1€ cac ching mang gen vial (91,3%) 1a cao nhét, tiép dén
la cac gen vta3 (86,5%), vta2 (82,5%), va wza (68,0%). Mot sO moi tuong quan thuén gitra serotype va
VG cling da duoc phat hién, trong do co6 tuong quan gilta serotype 1 véi cac gen wza, HPM-1373, vta2,
vta3; gilia serotype 5 voi cac gen IgsB, capD, HPM-1371, HPM-1372; gilta serotype 6 voi gen vta2; va
giita serotype 7 véi cac gen wza, HPM-1371, HPM-1372. Sy phan bd cac gen doc t6 & chung c6 doc luc
cao ciing cao hon so véi cac chung c6 doc lyc trung binh va doc lyc thip. Két qua cua dé tai nay cho thay
su da dang cua cdc serotype va cac VG cua cdc ching G. parasuis phan 1ap dugc. Hon nita, nghién ctru
cling cung cap nhiing thong tin quan trong, 1am co so cho viéc lya chon hodc phat trién cac loai vacxin
phu hop dé kiém soat bénh Glasser ¢ Viét Nam va Trung Qudc.

Tw khoa: G. parasuis, serotypes, VG, Viét Nam, Trung Quéc.

Distribution of virulence-associated genes and their associations with
serotypes of Glaesserella parasuis isolates in Viet Nam and China
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SUMMARY

Glaesserella parasuis resently still known as Haemophilus parasuis is a common opportunistic
pathogen known for its ability to colonize in the healthy pigs and causes Glasser’s disease with the
characteritics of fibrinous polyserositis, arthritis and meningitis. Glasser’s disease is one of the major
causes of high mortality rates in piglets, resulting in significant economic losses to the swine production
in the worldwide. In this study, the serotypes and 9 known virulence-associated genes (VGs) of
400 G. parasuis field strains were identified by one-step multiplex PCR (mPCR), and PCR method,
respectively. The correlations between serotypes and VGs were analysed. The studied results showed
that the most prevalent serotypes were 5/12, 4, 1, and 6 for all the strains. However, difference was
observed between Chinese isolates and Vietnamese isolates in which the dominant serotypes were
5/12, 4, and 1 for the Chinese strains and 5/12, 2 and 4 for the Vietnamese ones. The prevalence of
serotypes 1, 2, 10, and non-typeable were significantly different between the Chinese and Viethamese
strains (p<0.05). Most of strains carried at least one of the nine tested VGs, while only 16 strains did
not carry any VG. The vta? (91.3%) was the most frequently detected, followed by via3 (86.5%), via2
(82.5%), and wza (68.0%). Several positive associations between serotypes and VGs were observed,
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which were between serotype 1 and wza, HPM-1373, vta2, and vta3; serotype 5 and IgsB, capD,
HPM-1371, and HPM-1372; serotype 6 and vta2; and serotype 7 and wza, HPM-1371, and HPM-1372.
The prevalence of VGs was significantly higher among strains belonging to the highly virulent group
than those belonging to the moderate and non-virulent groups. The results in this study confirmed
the diversity and prevalence of serotypes and VGs in G. parasuis field strains. This is important for
developing vaccine candidates allowing for the control of Glasser’s disease in China and Viet Nam.

Keywords: G. parasuis, serotypes, VG, Viet Nam, China.

I. PAT VAN DPE

Trén thé gi6i, Viét Nam va Trung Quc 1a nhimg
qudc gia dimg dau vé chin nuéi lon; trong d6 Trung
Qudc dimg dau vé san xudt thit lon tiép theo d6 la
Hoa Ky, Brazil, Tay Ban Nha va Viét Nam (FAO,
2018). Glaesserella parasuis 1la nguyén nhan gay
ra bénh Glasser ¢ lon véi cac tri¢u chiing va bénh
tich dién hinh viém da xoang, viém da khop va viém
mang nao (Bouchet va cs., 2008; Nedbalcova va
Kucerova, 2013; Oliveira va Pijoan, 2004). Vi khuan
nay thuong duge phan 1ap tir duong ho hap trén ciia
lon khoe manh va lon 6m (Caivacs.,2005; Cuvacs.,
2005; Galofré-Mila va cs., 2017; Van va cs., 2019;
Zhang va cs., 2012; Zhang va cs., 2019). Cho dén
nay, dd c6 hon 15 serotype cta vi khudn nay duoc
xac dinh bang nhiéu phuong phap khac nhau (Van
va cs., 2019; Zhang va cs., 2019). Mot phuong phap
phan tir dugc goi 13 one-step multiplex PCR dé phan
loai serotype ctia vi khuan G. parasuis da dugc phat
trién boi Howell va cs. (2015); phuong phap nay cho
phép dinh danh cac serotype nhanh hon, nhay hon va
chinh x4c hon cac phuong phap truyén thong. Trong
15 serotype cta vi khuan G. parasuis; cac ching
thudc serotype 1, 5, 10, 12, 13 va 14 dugc du doan la
cac ching c6 doc luc cao; cac chung thudc serotype
2,4, va 15 1a cac chung c6 doc luc trung binh, va cac
chuing thudc serotype 3, 6,7, 8,9, va 11 1a cac ching
doc luc thap (Kielstein va Rapp-Gabrielson, 1992;
Oliveira va Pijoan, 2004).

Mot s6 gen doc to (VG) ctia vi khuan G. parasuis
ma hoda céac yéu t6 doc luc da duge bao cdo trong
cac nghién cuu trudc day (Galofré-Mila va cs.,
2017; Lawrence va Bey, 2015; Martinez-Moliner
va cs., 2012; Pina va cs., 2009). Trong d6 cac gen
HPM-1371, HPM-1372, HPM-1373 ma hoa cho
cac glycosyltransferase; vtal, vta2 va vta3 ma hoéa
cac protein van chuyén qua mang; va IsgB, capD va
wza ma hoa cho cac sialyltransferase, protein sinh
tong hop polysaccharide (Lawrence va Bey, 2015;
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Wang va cs., 2013; Xu va cs., 2013; Zhou va cs.,
2012). Hau hét cac VG nay di duoc xac dinh trong
céc serotype doc luc cao hodc cac serotype phd bién
cta vi khuén G. parasuis (Lawrence va Bey, 2015;
Martinez-Moliner va cs., 2012; Wang va cs., 2013).
Viée phan tich cac VG, serotype va mdi twong quan
gitra chiing c6 thé hitu ich trong viéc du doan doc
luc cia vi khuan nay. Tuy nhién, cho dén nay van
con it nghién ctru mé ta mdi twong quan gitra VG va
cac serotype ctia G. parasuis. Trong nghién ctru ctia
Kielstein va Rapp-Gabrielson (1992), viéc phan chia
cac serotype thanh cac nhom doc luc chi dugc can
ctr vao nghién cuu thyc dia ma chua c6 can cur vao
phan tich kiéu gen.

Theo hiéu biét ctia chiing t6i, vacxin phong bénh
Glasser van chua duoc phat trién va str dung ¢ Vigt
Nam. Sy da dang vé serotype, cac VG va ty 1é cao
cta cac ching khong dinh danh dugc serotype da can
tré su phat trién cua vacxin hidu qua chéng lai bénh
nay (Oliveira va Pijoan, 2002). Do do, hiéu duoc
su da dang cua céc serotype va kiéu gen (dac biét
la cac VG) & G. parasuis s€ hitu ich cho vi€c phat
trién c4c loai vacxin phong bénh Glasser. Méi trong
quan giira cac serotype va VG da dugc nghién ctu
ddi v6i cac ching G. parasuis phan 1ap tir Viét Nam
trong nghién cuu truée day cia chung téi (Van va
¢s., 2019). Tuy nhién van con thiéu cac dir lidu dé
mo rong cac phan tich twong quan giita VG va cac
serotype. Trong nghién ctru nay, chiing t6i da phan
tich su phd bién ciia cac serotype va VG, ciing nhu
mbi lién hé cua chung véi s6 mau 16n hon, bao gdm
344 ching phén 1ap tir Trung Qudc va 56 ching phan
lap tir Viét Nam v6i mong mudn cung cip du cin
clr dé ¢6 thé du doan dugce doc luc cua cac chung vi
khuan phén 1ap dugc dya vao phan tich céc serotype.
Ngoai ra, dé tai ciing co thé cung cap duogc sy da
dang va sy khac nhau vé phan b céc serotype, kiéu
VG giira cac ching dugc phan 18p tir hai nude la Viét
Nam va Trung Qudc.
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II. VAT LIEU VA PHUONG PHAP
NGHIEN CcUU

2.1. Phan lap vi khuén va tach chiét DNA

Nghién ctru nay su dung 400 ching G. parasuis
phan 1ap tir thye dia, trong d6 56 chung phan 1ap tr
lon & mién Trung Viét Nam vao nam 2017 (Van va
cs., 2019) va 344 ching tir Trung tim chén doan bénh
dong vat cua Pai hoc Nong nghi€ép Hoa Trung, Vii
Han, Trung Qudc, dugc thu thap tirnim 2008 dén nim
2018. Vi khudn G. parasuis dugc nudi ciy trén thach
tryptic soy agar (TSA, BD Difco™, BD Biosciences,
Hoa Ky) va méi truong brain heart infusion (BHI, BD

Difco™, BD Biosciences, Hoa Ky) ¢6 b sung 10 pg/
mL nicotinamide adenine dinucleotide (NAD, Sigma-
Aldrich, Inc., USA) va 5% huyét thanh bo. Cac chung
G. parasuis duoc dinh danh bang phuong phap PCR
dé khuéch dai gen 16S rRNA sau d6 dugc giai trinh
tu theo mo ta ctia Oliveira cs. (2001). gDNA tong s6
cua cac ching vi khudn G. parasuis dugce tach chiét
bang cach sir dung Bacterial DNA kit (Cat # D3350,
Omega bio-Tek Inc., USA). Nong d6 gDNA tong s
dugc do bang hé théng NanodropND2000 (Thermo
Fisher Scientific Inc., UK).

2.2. Xac dinh cac serotype

Bang 1. Trinh tw doan maéi va kich thwéc san pham cia mPCR

« PO . Serotype Kich thwéc
Gen Trinh tw doan moi (5’ — 3') dich san pham (bp)
funB F — CTGTGTATAATCTATCCCCGATCATCAGC 1 180
R - GTCCAACAGAATTTGGACCAATTCCTG
wazx F — CTAACAAGTTAGGTATGGAGGGTTTTGGTG 2 295
R - GGCACTGAATAAGGGATAATTGTACTG
e F - CATGGTGTTTATCCTGACTTGGCTGT 3 610
gy R —TCCACATGAGGCCGCTTCTAATATACT
WeiP F — GGTTAAGAGGTAGAGCTAAGAATAGAGG 4 320
R - CTTTCCACAACAGCTCTAGAAACC
F — CCACTGGATAGAGAGTGGCAGG
wewK R — CCATACATCTGAATTCCTAAGC 512 450
1t F - GATTCTGATGATTTTTGGCTGACGGAACG 6 360
g R — CCTATTCTGTCTATAAGCATAGACAGGAC
funQ F - CTCCGATTTCATCTTTTCTATGTGG 7 490
R - CGATAAACCATAACAATTCCTGGCAC
scdA F - GGAAGGGGATTACTACTACCTGAAAG 8 650
R - CTCCATAGAACCTGCTGCTTGAG
funVv F - AGCCACATCAATTTTAGCCTCATCA 9 710
R - CCTTAAATAGCCTATGTCTGTACC
funx F - GGTGACATTTATGGGCGAGTAAGTC 10 790
R - GCACTGTCATCAATAACAATCTTAAGACG
amiA F - CCATCTCTTTAACTAATGGGACTG 11 890
R - GGACGCCAAGGAGTATTATCAAATG
1P F - GCTGGAGGAGTTGAAAGAGTTGTTAC 13 840
g R - CAATCAAATGAAACAACAGGAAGC
funAB F - GCTGGTTATGACTATTTCTTTCGCG 14 730
R - GCTCCCAAGATTAAACCACAAGCAAG
funl F — CAAGTTCGGATTGGGAGCATATATC 15 550
R — CCTATATCATTTGTTGGATGTACG
HPS 219690793 F-ACAACCTGCAAGTACTTATCGGGAT Al 275

R - TAGCCTCCTGTCTGATATTCCCACG
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Tat ca cac chung déu dugc phan tich serotype
bang phuong phap one-step multiplex PCR (mPCR)
theo mé ta ciia Howell va cs. (2015). Danh sach moi,
kich thudc san pham va serotype dich duoc thé hién
& bang 1. Hon hop phan tmg mPCR chira 12,5 pL 2x
Es Taq master mix (CW Biotech Co., Ltd., Bic Kinh,
Trung Quéc); 0,25 pL DMSO; 3 pL hdn hop mdi (50
umol/L); 7,25 pL nudc cat va 2 ul gDNA (ndng do >
10 ng/puL); thé tich cudi cing ciia phan tmg 13 25 L.
Chu trinh nhiét ctia phan tmg mPCR gdm 5 phut &
94°C; tiép theo 1a 35 chu ky: 30 gidy & 94°C, 30 gidy
¢ 58°C va | phat ¢ 68°C; sau d6 u 5 phut ¢ 68°C.
Tét ca cac san pham ctia mPCR dugc phan tich bang
dién di véi gel agarose 2%.

2.3. Phan tich gen déc t6

Déi véi phan tich VG, xét nghiém PCR don moi
duoc tién hanh theo mé ti cia Lawrence va Bey
(2015). Danh sach méi, kich thudc san phim va gen
dich dugc thé hién ¢ bang 2. Hon hop PCR (tong thé
tich 25 pL) bao gom 12,5 pL 2x Taq PCR master
mix (CW Biotech Co., Ltd., Bic Kinh, Trung Quéc);
2 uL mdi mdi (10 pmol/L); 7,5 pL nude cit va 1 pL
gDNA (ndng dd > 10 ng/uL). Chu trinh nhiét cho
PCR gdm 5 phut & 94°C; tiép theo 1a 35 chu ky: 30
gidy 0 94°C, 30 gidy 0 55°C va 1 phut ¢ 68°C; sau do
1 5 phiit & 72°C. Tét ca céc san phdm PCR duoc phan
tich bang dién di véi gel agarose 1%.

Bang 2. Trinh tw doan maéi va kich thwéc san pham PCR khuéch dai cac gen doc td

Kich thwéc san pham

Gen Mbi Trinh tw (5°—3’) (bp)

tsB IsgB-F ATGAATTTGATTATTTGTATGACTCCATTTC 969
IsgB-R CTATTGGCATGTGTAGTCAATTACTTC

capD capD-F ATGTTAATGCCATTAATTTATTCATTG 280
capD-R TCGAACCGATAGAACCAGCAGCACCAGTC

o wza-F ATGTGTAAGTTAACTAAAGCTCTTG 840
wza-R AGCAATTGCTTCGGTTAACGTCATAC

1371 1371-F ATGAACTTTCTACCATTCGCCCTTCCCG 520
1371-R ATTATATTTGAATCCAGGTTCAATG

1379 1372-F ATGAAATTGTCTGTCTTAATGGCTGT 750
1372-R TCCGCCAAATGTACATCATCAC

1373 1373-F ATGAAATTGTCTGTCTTAATGGCTGT 162
1373-R CTCTCATACCATACCCCAACTCAGG
vta1-F TTTAGGTAAAGATAAGCAAGGAAATCC

viat vtal-R CCACACAAAACCTACCCCTCCTCC 406
vta2-F AGCTTATATTCTCAGCACAAGGTGC

viaz vta2-R CCACTGATAACCTACCCCCACAGAG 294
vta3-F AATGGTAGCCAGTTGTATAATGTTGC

via3 vta3-R CCACTGTAATGCAATACCTGCACC 293

2.4. Phan tich s6 liéu

Phan mém SPSS (IBM SPSS Statistics phién
ban 18.0, IBM, Hoa Ky) di duoc sir dung dé
phén tich thong ké mo ta va so sanh thong ké.
Phan tich Chi binh phuong dugc thuc hién trong
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viéc so sanh timg cip tin sb serotype giira cac
khu vuc noi mau dugc thu thap va sy phan bd
cua cac VG. Tat ca céc thir nghiém déu duoc so
sanh 2 chiéu va gi tri p thip hon 0,05 duoc xac
dinh 1a sai khac c6 y nghia théng ké. Méi twong
quan gitta cac serotype hodc nhom ddc luc va
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VG dugc phan tich bang cach sir dung Chi binh
phuong va ham Fisher. Mbi twong quan c6 ¥
nghia thong ké dugc trinh bay dudi dang ty sb
chénh I¢ch (OR) véi khoang tin cdy (CI) 95%.
Méi tuong quan duoc cho 1a c6 y nghia théng ké
néu gia tri p thap hon 0,05.

%)

TV 18

Serotype ciia vi khuin G. parasuis

III. KET QUA VA THAO LUAN
3.1. Phan bd cac serotype ciia vi khuin G.
parasuis

Két qua phan tich su phan bd serotype ctia cac
chung G. parasuis duge thé hién trong hinh 1.

M Trung Qudc (n = 344)
M Viét Nam (n =56)

TV 1 (%)

1 2 3 45126 7 8 9 10 11 13 14 15 NT

Serotype ciia vi khuin G. parasuis

Hinh 1. Phan bé céc serotype trong 400 ching G. parasuis phan lap dwoc

A: Phén bé cdc serotype ¢ tdt ca cdc ching G. parasuis, B: Sw khdc nhau phin bé cdc serotype
gitka cdac chung phan lap 6 Viét Nam va Trung Quoc, NT: cac chung khong dinh danh dugc serotype,
* thé hién sy sai khdc thong ké voi “lap < 0,05; ™ lap < 0,01 va™ lap < 0,001.

Nhin chung, serotype dugc phat hién thuong
xuyén nhit 1a serotype 5/12 (20,5%), tiép theo
la serotype 4 (15,5%), 1 (10,3%), 6 (8,0%), 9
(5,8%) va 2 (5,3%); trong khi céac serotype 3, 11,
13, 14 va 15 chi chiém s6 it mau va c6 14,0% la
cac chung khong xac dinh duoc serotype (hinh
1A). Véi cac chung phan lap tir Trung Qubc,
serotype 5/12 1a pho bién nhét, tiép theo 1a cac
serotype 4 (15,1%), 1 (11,6%), va cac chung
khong xac dinh serotype (16,0%) (hinh 1B).
Vi cac chung phan 18p tir Viét Nam, serotype
5/12 1a phd bién nhat (26,8%), tiép theo la cac
serotype 2 (23,2%), 4 (17,9%), 10 (12,5%) va
9 (10,7%). C6 sy sai khac thong ké (p < 0,05)
khi so sanh su phan bé céc serotype 1, 2, 10, va
nhém khong xac dinh serotype gitra cdc ching
phén 14p ¢ Trung Qudc va Viét Nam (hinh 1B).
Pay 1a nghién ciru dau tién dé so sanh sy phan
bd cac serotype cua vi khudn G. parasuis phan
lap tor Viét Nam va Trung Qubc. Két qua cho
thay c6 su sai khac vé su phan bd cac serotype
1, 2, 10 va cac ching khong xac dinh serotype
cta vi khuan G. parasuis phan 1ap tir Viét Nam
va Trung Qudc. Trong khi cac serotype 3, 11,

13, 14 va 15 khong dugc phat hién trong cac
chung phan lap ¢ Viét Nam, va céc serotype nay
ciing dugc phat hién & mot sé it cac ching phan
1ap tir Trung Qudc. Su khac nhau vé phan bd cac
serotype cua vi khuan nay cé thé do thoi gian
lay mau khac nhau (Rabies e al., 1999), ving
dia ly khac nhau (Angen et al., 2004; Howell ef
al.,2017) hoic do sy khac nhau vé phuong phap
lay miu va phan tich (Jia e al., 2017; Ma et
al., 2016). V&i tit ca cac chung (gom ca nhirng
ching phan 1ap ¢ Viét Nam va Trung Qudc);
cac serotype 5, 4, 1 va 2 1a nhiing serotype phd
bién nhét, két qua nay ciing twong ty nhu két
qua cta mot s6 nghién ctru trude day (Jia et al.,
2017; Wang et al., 2017; Zhang et al., 2012).
Trong nghién ctru nay, 56/400 (14,0%) chung
khong xac dinh dugc serotype (khong thudc
15 serotype dd duoc dinh danh trude day), két
qua nay twong dong voi két qua nghién ciru cua
Jia et al. (2017) va Ma et al. (2016). Nguyén
nhan cia viéc khong thé xac dinh duoc serotype
cia cac ching nay cé thé 1a do chua hiéu hét
vé trinh ty cdc ving dic hiéu twong ddng cho
tng serotype “khong c6 tinh dac hiéu tuong
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ddng voi trinh tu” duoc tim thdy bang k¥ thuat
BLASTN trén Ngan hang Gen (Jia et al., 2017).
Két qua tir nghién ctru nay cho thdy, trong sb
cac serotype duogc phat hién voi tan sb cao thi
serotype 4 va 5 co tinh twong dong giita Viét
Nam va Trung Qudc, ddy 1a co sé quan trong

1007 4
80

o0 B

Y 16 (%)

40

20

0 2 S O X 00|
IsgB capD wza 1371 1372 1373 wvial wvta2 vta3 None

Gen dgc t6 (n=400)

cho viéc phat trién cac loai vacxin phong bénh
Glasser trén lon ¢ ca hai quoc gia.

3.2. Phan bd cac gen doc td

Tan s6 va phan b cac VG cua cac chung G.
parasuis dugce trinh bay ¢ hinh 2 va hinh 3.

W Trung Qudc (n = 344) P

1007 p
& Viét Nam (n = 56)
804 ft
S i
<
&
40

20

0 | B
IsgB capD wza 1371 1372 1373 wvtal vta2 vta3 None

Gen doc t

Hinh 2. Tan sé phat hién cdc gen déc té (VG) cua cdc ching G. parasuis phan lap dwoc
A: Tan s6 phat hién cdc VG trong tdt ca cdc chung, B: Sy khac nhau tan sé phat hién VG giita
chung phdn ldp ¢ Viét Nam va Trung Quoc, * thé hién sy sai khdc cé y nghia thong ké (" la p <

0,001).

...........

6 7 9  None

Sb lugng cac gen doc t6 (n=400)

3074 [53 Trung Quéc (n = 344)
Viét Nam (n = 56) L 5

(s

Ty 1¢ (%)

1 2 3 4 5 6 7 8 9 None
S luong céac gen doc 0 (n=400)

Hinh 3. Phan bé céc gen déc t6 (VG) cua vi khuan G. parasuis phan lap dwoc
A: Phén bé cdc VG trong tdt ca cdc ching, B: Sw khdc nhau phdn b6 VG gitta cdc chiing phén ldp
& Viét Nam va Trung Quoc, * thé hién sw sai khdc c6 y nghia thong ké (¥** la p < 0,001).

Vi céc chung phan 1ap ¢ Trung Qudc, da sb cac
chiing (95,9%) c6 mang gen vtal, tiép theo la cac gen
vta3 (93,6%), vta2 (89,5%) va wza (78,2%) (hinh 2A);
trong khi d6 s ching mang gen HPM-1372 (14,8%)
1 thap nhat trong 9 gen duoc phan tich. Trong toan bd
s6 ching (bao gom ca chung phan lap ¢ Viét Nam va &
Trung Qudc), vtal (91,3%) 1 gen pho bién nhit trong

64

céac chiing, tiép theo 1a gen vta3 (86,5%), vta2 (82,5%),
vawza (68,0%). Gen HPM-1372 13 gen ciing ¢6 tan s6
thap nhat (14,5%), va 16 (4,0%) ching khong mang
VG nao trong 9 gen nghién ciru (hinh 2B). Pa s6 cac
chiing (384/400, 96,0%) mang it nhat tir 1 dén 9 gen
nghién ctru (hinh 3A), trong d6 c6 94/400 (23,5%) s6
ching mang 8 hoic 9 gen, tiép theo sb ching mang
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7 gen (92/400, 23,0%), va cac chung mang 4 gen
(46/400, 11,5%). Két qua ciing cho thdy sy sai khac co
¥ nghiia thong ké vé tan sé mang cic VG lgsB, capD,
wza, HPM-1371, HPM-1373,vtal, vta2, va vta3 gitta
cac chung ctia Viét Nam va Trung Qudc (p < 0,01)
(hinh 2B). C6 15 chung phan 1ap tir Trung Qudc mang
tit ca cac VG duoc phan tich, trong d6 7 ching 1a
serotype 5/12 vanhiing chung khac thudc cac serotype
1,4, 6,va 7. Cac nghién curu trude day da khéng dinh,
9 VG nay la nhiing gen c¢6 vai tro quan trong trong qua
trinh géy bénh ctia vi khuan G. parasuis (Bouchet et
al., 2008; Galofré-Mila et al., 2017; Hill et al., 2003;
Lawrence va Bey, 2015). Trong nghién ciru nay, tat
ca cac VG da duoc phat hién trong cic chung G.
parasuis phan 1ap dugc véi tan sb cao. Trong d6, gen
vtal (91,2%) xuét hién véi tan s cao nhit, tiép theo la
cac gen vta3 (86,5%), vta2 (82,5%), wza (68,0%) va
lgsB (65,2%). Pac bict co 7 ching phan 1ap ¢ Trung

Qudc 1a serotype 5/12 mang ca 9 VG. Pa s6 cic VG,
bao gém vtal, vta3, vta2, wza, HPM-1371, IgsB, va
capD dugc phat hién ¢ cac chung dugc coi la chiing
doc luc cao, két qua nay tuong dong vai két qua cia
mot sd nghién ctu trudc day (Martinez-Moliner ez al.,
2012; Olvera et al., 2012; Wang et al., 2013; Zhou et
al., 2010). Pay ciing 14 nghién ctru dau tién so sanh
su khéc nhau phan bé ciia cac VG gitra hai quc gia
Viét Nam va Trung Quéc. Két qua cho thdy c6 s khac
nhau (p <0,05) vé ty 1¢ phat hién cac VG IgsB, capD,
wza, HPM-1371, HPM-1373, vtal, vta2, va vta3 gitta
cac ching phan 1ap ¢ Viét Nam va Trung Qudc. Két
qua ciing cho thiy tan s6 phan bd cac VG giira cic
ching phan 1ap & Viét Nam va Trung Qudc 1a khac
nhau. Nhimg két qua nay 13 thong tin quan trong cho
viée thiét ké vacxin dé phong bénh Glasser trén lon &
cac vung dia ly khac nhau.

3.3. Méi twong quan giira cac serotype va VG

Bang 3. Phan b cac gen déc t6 theo cac serotype va theo nhém déc luwc
cua vi khuan G. parasuis phan lap dwoc

Tan sé cac gen doc té

Chsl;:lg vtal vta3 vta2 wza IgsB 1371 capD 1373 1372 N*

Serotype 5/12 82 78 73 72 60 63 68 57 26 24 1
Serotype 4 62 60 54 51 37 41 36 36 28 5 1
NT™ 56 47 45 40 28 42 33 29 12 10 6
Serotype 1 41 40 40 40 35 31 32 26 22 4 0
Serotype 6 32 31 31 31 24 22 21 20 14 3 1
Serotype 9 23 17 15 14 12 12 12 11 8 1 5
Serotype 2 21 14 14 17 7 6 4 5 3 1 0
Serotype 7 19 18 18 17 18 14 17 14 6 8 0
Serotype 10 19 18 14 12 12 7 11 9 4 1 0
Serotype 8 15 13 14 13 12 3 6 2 3 0 1
Serotype 13 11 10 10 8 9 8 5 6 5 0 1
Serotype 14 9 9 8 7 8 6 6 4 2 0 0
Serotype 3 6 6 6 4 6 2 4 3 2 0 0
Serotype 11 2 2 2 2 2 2 1 1 1 1 0
Serotype 15 2 2 2 2 2 2 2 1 0 0 0
boc lwc cao? 1622 1552 1452 1392 1242 1152 1222 1022 592 292 2
Boc e trung binh 100° 89° 84> 83° 58> 52° 48° 44 34 6° 2
Poc luc thap 82° 740 72° 68° 62° 52, 55° 490 31° 130 6
Téng 400 365 346 330 272 261 258 224 136 58 16

A Phdn logi dc lue ciia cdc serotype theo mé td ciia Kielstein va Rapp-Gabrielson (1992); cdc ky hiéu a, b cho thay
s sai khdc thong ké (p < 0,05) ciia tan sé phdn bé cdc VG giita cdc nhom c6 doc luc khdce nhau; N*: ching khéng
mang VG; NT**: chung khong dinh danh duoc serotype (khong thudc 15 serotype da duoc dinh danh truoc day).
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Bang 4. Twong quan giira serotype va gen doc té trong vi khuan G. parasuis

Dac diém cha ching vi khuan

Twong quan giira serotype va

Serotype VG (n=400)
n-Ps VG n-Pg S+/G- S-/G+ OR 95% CI P
1 41 wza 272 6 237 3,0 1,2-7,3 0,01
1373 136 19 114 2,5 1,3-4.,8 0,006
vta2 330 1 290 9,5 1,3-70,4 0,008
vta3 346 1 306 6,9 0,9-51,5 0,03
2 21 IgsB 261 15 255 0,2 0,1-0,5 < 0,0001
capD 224 16 219 0,2 0,1-0,6 0,003
wza 272 14 265 0,2 0,1-0,5 0,001
1371 258 17 254 0,1 0,03-0,4 < 0,0001
vtat 365 7 351 0,2 0,06-0,4 0,001
vta3 346 7 332 0,2 0,1-0,7 0,01
5/12 82 IgsB 261 19 198 2,0 1,1-3,5 0,01
capD 224 25 167 2,1 1,2-3,5 0,006
1371 258 14 190 3,3 1,8-6,1 < 0,0001
1372 58 1" 50 4.8 1,8-12,6 0,003
32 vta2 330 1 299 7,2 0,9-53,3 0,03
19 wza 272 1 254 9,0 1,2-68,2 0,01
1371 258 2 241 4,9 1,1-21,7 0,03
1372 51 10 44 4.5 1,6-12,5 0,006
8 15 IgsB 261 12 258 0,1 0,03-0,4 < 0,0001
capD 224 13 222 0,1 0,02-0,5 0,001
9 23 vtal 365 6 348 0,2 0,1-0,6 0,01
vta2 330 9 316 0,3 0,1-0,7 0,01
10 19 IgsB 261 12 254 0,3 0,1-0,8 0,01
vta2 330 7 318 0,3 0,1-0,9 0,03
NT 56 wza 272 28 244 04 0,2-0,7 0,002
1373 136 44 124 0,4 0,2-0,9 0,03
vtat 365 9 318 0,4 0,2-0,9 0,04
vta2 330 16 290 0,5 0,2-0,9 0,02

n-Ps: S6 ching duwoc dinh danh la serotype twong iing, n-Pg: S6 ching mang VG twong irng, S+/G-:
So chung dwoc dinh danh la serotype twong ung nhung khong mang VG, S-/G+: So6 ching khéng phai
la serotype twong urng nhung c6 mang VG, NT: Chung khong dinh danh duwoc serotype (khong thudc 15

serotype dd dwoc dinh danh truoc day).

Su lién két giita cac serotype va cac VG di
duogc phan tich cho tat ca cac chung G. parasuis,
két qua dugc thé hién ¢ cic bang 3 va 4. Pa s6
cac VG phan bd ¢ cac chung thudc serotype 5/12,
tiép theo 1a cac ching thudc serotype 4, cac ching
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khong xac dinh duoc serotype, va chung thudc
serotype 1. C6 16 chung khong mang bat ky VG
ndo, thudc vé cac serotype 4, 5/12, 6, 8, 9 va 13.
Tét ca cac VG phén bd & cac serotype 1,2, 4, 5/12,
6,7,9, 10 va 11 (bang 3). Mot s6 mdi twong quan
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duong (OR >1) giira serotype va VG da dugc phat
hién trong nghién ctru ndy, trong d6 c6 mdi tuong
quan gitra serotype 1 vdi wza (OR =3,0; p=10,01),
HPM-1373 (OR=2,5; p=0,006), vta2 (OR =9,5;
p =0,008), va vta3 (OR = 6,9; p = 0,03); serotype
5/12 véi IgsB (OR = 2,0; p = 0,01), capD (OR =
2,1;p<0,006), HPM-1371 (OR=3,3; p<0,0001),

va HPM-1372 (OR = 4,8; p = 0,003); serotype 6
véi vta2 (OR = 7,2; p = 0,03); va serotype 7 voi
wza (OR =9,0; p=0,01), HPM-1371 (OR =0,03;
p=10,03), va HPM-1372 (OR =4,5; p = 0,006).

Méi twong quan gitta cic VG va cac nhom
serotype c6 doc luc khac nhau ciing da dugc phan
tich, két qua duoc thé hién & bang 3 va 5.

Bang 5. Twong quan giira nhém doc lwe va gen quy dinh doc t6 trong vi khuan G. parasuis

DPic diém cha cac ching

Nhoém déc lwc?

Twong quan gitra nhém doéc
lwc va VG (n=400)

n-Ps VG n-Pg S+/G- S-/G+ OR 95% ClI p
Nhom doéc
Iwc cao 162 capD 224 60 122 1,6 1,1-2,4 0,02
wza 272 38 148 1,9  1,3-3,1 0,003
1371 258 40 136 23 15-36  <0,0001
vtat 365 7 210 29 1369 0,01
Nhémdéclec 100  IgsB 261 48 209 05 0308 0,002
trung binh capD 224 56 180 05 0,308 0,007
wza 272 42 214 06 03-09 0,01
1371 258 52 210 04 02-06  <0,0001
1372 58 94 52 03 0,107 0,008

: Cdc serotype duoc xep vao cac nhom doc luc (nhom doc luc cao gom cac serotype 1, 5, 10, 12, 13 va 14; nhom
doc hee trung binh gom cdc serotype 2, 4 va 15; nhém dic lic thap gom cdc serotype 3, 6, 7,8, 9 va 11) theo mé td
ciia Kielstein va Rapp-Gabrielson (1992), n-Ps: S6 ching la cdc serotype thudc nhém déc hec tiwong g, n-Pg:
S6 chiing mang VG twong vmg, S+/G-: S6 chiing la cdc serotype thugc nhom doc hee twong ting nhung khong
mang VG, 8-/G+: Sé chiing la cdc serotype khong thudc nhom déc luc twong ving nhung mang VG.

Két qua cho thy, da s6 cac VG duogc phat
hién ¢ nhém c6 doc luc cao. Véi cac chung
c6 doc luc cao, co 155/318 (48,7%), 145/301
(48,1%), 139/290 (47,9%), 124/244 (50,8%),
115/219 (52,5%), 122/255 (47,8%), 102/195
(52,3%), 59/124 (47,6%), va 29/48 (60, 4%)
ching la duong tinh vdi cac VG tuong ing vtal,
vta2, vta3, wza, lgsB, HPM-1371, capD, HPM-
1373, va HPM-1372. C6 su sai khac vé tan sb
phan bd cac VG giita cac ching c6 doc luc cao
va chung c6 doc luc trung binh hodc ddc luc thép
(p <0,05). Tuy nhién, khong c6 su sai khac (p >
0,05) vé tan s6 phan bd cac VG giira cac ching ¢
doc lyc trung binh va chung doc luc thap (bang
3). Cac chung doc luc cao co su lién két duong

(OR > 1) v6i cac VG gdém capD (OR = 1,6; p
= 0,02), wza (OR = 1,9; p = 0,003), HPM-1371
(OR =2,3; p <0,0001), va vtal (OR =2,9;p =
0,01). Mot s6 méi lién két gitra cac chung doc luc
trung binh voi cac VG cling da dugc phat hién,
tuy nhién tat ca cac mdi lién két nay déu 1a lién
két am (OR < 1) (bang 5). Cac nghién ctru trudc
day da dya vao viéc gay nhiém trén dong vat thi
nghiém dé phan loai céc serotype cua vi khudn
G. parasuis vao cac nhom doc luc khac nhau
(Kielstein va Rapp-Gabrielson, 1992; Sack va
Baltes, 2009; Wang et al., 2011; Yu et al., 2014;
Zhou et al., 2010). Tuy nhién, cach phan loai nay
m&i chi dya vao két qua vé kiém ching 1am sang
(triéu chirng 1am sang, biéu hién bénh tich va tai
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phan 1ap vi khuin G. parasuis tir dong vat thi
nghiém) ma khong cin cir vao kiéu VG cua timg
serotype. Trong khi d6 cac chung G. parasuis
thudc cac serotype khac nhau thi c6 doc luc khac
nhau (Van et al., 2019; Yu et al., 2014). Trong
nghién ctru nay, tit ca 9 VG khong chi duoc phat
hién ¢ céac serotype 1, 5/12 va 10; ma con dugc
phat hién ¢ cac chung thudc cac serotype 2, 4 va
6. Két qua ciing cho thiy c6 su twong quan thuan
gilta cac VG va cac serotype 1 va 5/12, nhiing
serotype nay da dugc xac dinh thuoc nhom doc
luc cao. Hon nira mdi twong quan thudn giita mot
s6 VG véi cac serotype 6 va 7 ciing du’oc phat
hién, nhiing serotype nay trudc day dugc xep vao
nhom doc lyc thip. Nhu vy, ngoai viéc xép cac
serotype vao cac nhom doc luc dya trén can c
nghién ciru thye ching 1am sang, ching ta cin
két hop voi viée phan tich VG. Khi két hop ca hai
phwong phép s& cho ra két qua chinh xac hon. Tir
do6 s€ gip ich rat 1on cho viée xac dinh duoc céac
chung c6 nguy co gay bénh va cac chung khong
c6 nguy co gy bénh. Pdng thoi viéc nay ciing
gitip chung ta c¢6 dugc dinh huéng tét hon trong
cong tac phong va diéu tri bénh Glasser trén lon.

IV. KET LUAN

Két qua cua dé tai ndy cung cap nhirng thong tin
co ban vé sy phan bd cac serotype va VG cia cac
chung G. parasuis phan 13p tu Viét Nam va Trung
Qudc. Mbi lién két giita cac serotype va VG dugc
phat hién trong nghlen clru nay c6 thé hitu dung
trong viéc hiéu hon vé cac dic diém cta vi khuan
nay. Két qua nay 1a sy bd sung quan trong cho viéc
xac dinh ddc luc cua cac chung G. parasuis. Hon
nita, hiéu duogc sy su da dang va tan sb phéan bd
cua cac serotype va VG cua G. parasuis phan 1ap
tir Viét Nam va Trung Quéc s& gitp cho viéc phat
trién vacxin phong bénh Glasser trén lon & nhiéu
vung dia ly khac nhau.

Loi cam on: Bai bdao nay dwoc hé tro béi
Churong trinh phat trién cic phong thi nghiém
trong diém khu vuc cia chinh chi Trung Quéc
(2017YFD0500201), va dw én phdt trién trong
linh viee nghién cieu ting dung va nghién ciru co
ban ctia thanh phé Vii Han (2018020401011300).
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