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MOT S0 YEU T0 BOC LUC CUA CAC CHUNG VI KHUAN
MYCOPLASMA HYOPNEUMONIAE PHAN LAP BUGC TU LON TAI VIET NAM
Ding Vin Tuin', Lé Pinh Hai', Nguyén Bd Hién?, V6 Thanh Thin'

TOM TAT

T 8 chiung Mycoplasma hyopneumoniae (M. hyopneumoniae) phan lap dugc trén mau bénh
phém lon thu thap tai Viét Nam, ching t6i tién hanh giam dinh gene ma hda mot sb yéu td doc luc
bang phuong phap PCR. Két qua nghién ctru cho thay, ca 8 ching M. hyopneumoniae phan lap déu
mang 4 gene P36, P46, P65 va P97. Kiém tra doc luc cta céac chung vi khuin nay trén lgn thi nghiém
ciing cho thiy ca 8 chiing déu c6 kha ning gy ra cac triéu chimg va bénh tich trén lon & cac mirc do
khac nhau. Két qua nghién ciru nay 14 co s¢ quan trong dé chon Iya ching 1am gidng san xuat vic-xin
phong bénh viém phéi dia phwong do vi khuan M. hyopneumoniae gy ra & lon.
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Some virulent elements of Mycoplasma hyopneumoniae strains
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SUMMARY

Detection of the genes encoding for some virulent elements of 8 Mycoplasma hyopneumoniae
(M. hyopneumoniae) strains, which isolated from pigs raising in Viet Nam, was carried out by
using PCR method. The studied result revealed that, all of 8 isolated strains carried P36, P46,
P65 and P97 genes. Moreover, the result of testing virulence of these bacteria strains on the
experimental pigs showed that all of the tested strains were able to cause the clinical signs and
lung lesions with different levels in the experimental animals. These findings are important basis
for selection of a candidate-strain that can be used as a master-seed for producing vaccine
against M. hyopneumoniae infection in pigs.
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I. PAT VAN PE

Vi khuén M. hyopneumoniae 1a tac nhan gay
bénh viém phdi dia phuwong ¢ lgn (Enzootic
porcine pneumonia). Bénh xay ra pho bién, ty 18
méc bénh cao, gay thiét hai kinh té & tat ca cac

cac tac nhan gay bénh khac nhu Pasteurella
multocida, Actinobacillus pleuropneumoniae
va céac loai virus nhu cim lgn (swine influenza)
hodc virus gay hoi chimg rbi loan ho hap va sinh
san ¢ lon (PRRS) (Sorensen va cs., 1997).

nude chan nudi lon trén thé giéi. Bénh lam giam
kha ning tang trong, giam hiéu suit chuyén hoa
thtrc an, tang chi phi diéu tri bénh (Clark va cs.,
1991). Nhiém tring M. hypopneumoniae khong
gdy ra ty 18 chét cao, tuy nhién n6 1am ting man
cam cua lon ddi véi

I Phan vién tha y mién Trung
% Hoc vién Nong nghiép Viét Nam
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O nudce ta, bénh viem phéi dia phuong ¢ lon
da dugc mo ta tir nhitng nim 1950 (Nguyén
Ngoc Nhién, 1997). Tu do dén nay, da c6 mot
sO tac gia nghién ciru vé& bénh nay (Truong Vin
Dung va cs., 2002; Nguyén Thi Phuéc Ninh va
cs,. 2008; Lé Van Lanh va cs,. 2012). Tuy nhién,
do viéc phéan lap vi khuan M. hyopneumoniae
rat khé khan nén cac nghién ctru moi chi tap
trung danh gia vé dic diém dich t& caa bénh.
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V6i viéc phan 1ap thanh cong vi khudn M.
hyopneumoniae trén mau bénh pham lon (Vo
Thanh Thin va cs, 2016) cho phép chung to6i
thuc hién nghién ctru nay nham khao sat cac
yéu t6 doc luc ciia M. hyopneumoniae & cap do
DNA va giy nhiém trén lon thi nghiém.

II. NOI DUNG, NGUYEN LIEU,
PHUONG PHAP NGHIEN CUU
2.1. Ngi dung

- Xac dinh mot sé gene quy dinh yéu t6 doc
luc cta vi khuan M. hyopneumoniae.

- Poc luc cua vi khudn M. hyopneumoniae
phén lap dugc ¢ lon.

2.2. Nguyén liéu

- Vi khuan M. hyopneumoniae phan lap tir
mau bénh phém lon (V6 Thanh Thin va cs.,
2016).

- Moi trudng, hoa chit nudi cay vi khudn M.
hyopneumoniae.

- Kit chiét tach DNA, mdi, enzyme va hoa
chat, sinh pham khac cho cac phan tmg PCR.

- Kit ELISA IDEXX M. hyo. (M¥) kiém tra

khang thé khang M. hyopneumoniae.

- DNA dbi chimg dwong dugc cung cap boi
1ZSVe (Istituto Zooprofilattico Sperimentale
delle Venezie) — Italia.

-Loncon3 -4 tuan tudi khoe manh, khong
¢6 khang thé khang M. hyopneumoniae.

2.3. Phwong phap nghién ciru
2.3.1. Phwong phdp xdc dinh yéu té dic luc

Xac dinh mot sé yéu té doc luc gom P36, P46,
P65 va P97 cua cac chung M. hyopneumoniae
phan 1ap dugc thong qua phat hién cac gene
ma hoa khang nguyén bang phuong phép PCR.
DNA cua M. hyopneumoniae duoc chiét tach
bang bo Kit Wizard Geneomic DNA Purification
(Promega).

Primer phat hién gene P97 va P46 dugc chon
loc tir cac tac gia Caron va cs (2000), Adams va
cs (2005). Primer phat hién gene P36 va P65 do
ching t6i tu thiét ké. Tat ca primer déu dugc
kiém tra tinh dic hiéu bang phan mém BLAST.
San phém PCR dugc dién di trén thach agarose
1,5% c6 bd sung ethidium bromide. Trinh tu
nucleotide cua céc cap primer dugc ghi ¢ bang 1.

Bang 1. Trinh tw nucleotide ctia cac cip primer dé xac dinh yéu té doc lwc
cua M. hyopneumoniae

Yéu tbé . N Kich thwéc N
déc Iwe Trinh tw moi (5= 3’) san pham PCR (bp) Nguon
P36-F GCGGGAAGACCACAAAAACC .
P36 423 Nghién ctru nay
P36-R TTCATAAGCCCGGCGAGAAA
P46-F | GCAGCAGGTTGTGGACAGAC
P46 660 Caron va cs., 2000
P46-R | CAGCATTTTCGCCTTCAGGAG
P65-F GCACTAGGCGATTCGCTAAC .
P65 503 Nghién ctru nay
P65-R | TCTGCCAGGAAATTCGCTCTT
P97-F | GGAAATTATGCCTATGAATTCG
P97 318 Adams va cs., 2005
P97-R | GTGCTCTGTTAGTTTCTAGTCC

2.3.2. Phwong phdp xdc dinh doc lwc M.
hyopneumoniae trén lon

Doc lyc cia cac chung M. hyopneumoniae
phan 1ap duoc xac dinh theo phuong phap cta

Vicca & cs (2003) va Villareal & cs (2012) gay
nhiém cho lon cai sita 3-4 tuan tudi, khong
c6 khang thé khang M. hyopneumoniae trong
mau. Cac chung M. hyopneumoniae dugc nudi
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trén moi truong Friis dé dat sé lugng 107 CCU/
ml (CCU: color change unit). Mdi ching M.
hyopneumoniae dugc gdy nhiém cho 2 lon
v6i lidu x107 CCU/con (5ml canh khuén) bang
duong tiém tryc tiép vao khi quan, gay nhiém
lap lai sau 24 gid. Lon ddi chimg (2 con) dugc
tiém Sml moi truong Friis/con, ldp lai sau 24
gio. Tét ca lon dugc theo ddi dén 28 ngay sau
gy nhiém.

Hang ngay, theo doi cac biéu hién 1am sang
nhu hét hoi, ho cia lon va chdm diém theo
Opriessnig va cs. (2004): (0 diém: khong hat hoi,
1 diém: thinh thoang c6 hét hoi, 2 diém: hat hoi
theo timg con, 3 diém: hét hoi dai ding, kéo dai),

Hinh 1. Vj tri tinh diém trén phoi

2.3.3. Xir Iy 56 li¢u

S lidu duoc xir Iy bang phan mém SAS 9.0
va Excel 2003. Sy sai khac giira cac gia tri co y
nghia thong ké khi p < 0,05.

III. KET QUA VA THAO LUAN
3.1. Két qua xac dinh mét s6 yéu to doc lue

Xac dinh mot s6 yéu té doc luc chinh P36,
P46, P65 va P97 cua 8 chung M. hyopneumoniae
phan 1ap dugc thong qua phat hién gene ma hoa
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ho (0 diém: khong ho, 1 diém: thinh thoang c6
ho, ho timg tiéng, 2 diém: ho nhiéu theo timg
con, 3 diém: ho dai ding, kéo dai). Sau 28 ngay
gdy nhiém, tién hanh md toan b lon gy nhiém
va lon di chung, danh gia bénh tich viém phoi
dai thé bé'mg cach xac dinh ty I¢ viém trén cac
thity phdi theo Kristensen va cs. (2014) (hinh 1).
Lay mau bénh pham phoi dé lam tiéu ban danh
gia bénh tich vi thé va chiét tich DNA dé giam
dinh sy co6 miat ciia M. hyopneumoniae bang
Realtime PCR theo Kleiboeker (2004) va giam
dinh lai gene ma hoa khang nguyén P36, P46,
P65, P97. Bénh tich vi thé dugc phan tich tai Bo
mon Bénh 1y tha y, Khoa Thu y, Hoc vién Nong
nghiép Viét Nam.

Céng thirc tinh ty 1é phéi viém theo
Kristensen va cs., 2014

a=[>(bxcx0,01)] x 100
Trong do:
a: ty 1é % phdi bi viém
b: ty 1& % cac thuy phoéi bi viém

c: hé s6 cac thuy phdi viém (hinh 1)

bang phuong phap PCR. Két qua phan tich PCR
cho thdy ca 8 chung M. hyopneumoniae déu
mang gene sinh tong hop khang nguyén P36,
P46, P65 va P97 (bang 2).

San pham PCR khuéch dai cic doan gene mé
hoa cac yéu t6 doc luc P36, P46, P65 va P97
duoc dién di trén gel agarose 1,5% cho cac band
¢6 kich thude 1an luot 14 423bp, 660bp, 503bp
va 318bp, phu hop véi kich thude cac doan gene
ma cac cap primer duoc thiét ké dé khuéch dai
(hinh 2a - 2d).
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Bang 2. Két qua xac dinh gene ma héa cac yéu té doc lwc cia M. hyopneumoniae

T Tén ching Yéu t6 dgc Iyrc
P36 P46 P65 P97
1 PV3952 + + + +
2 PV4490 + + + +
3 PV1702 + + + +
4 PV45 + + + +
5 NT5F + + + +
6 M157 + + + +
7 M183 + + + +
8 M100 + + + +

Hinh 2a. San pham PCR P36 (432bp)
PV3952 (1); PV4490 (2); PV1702 (3); PV45 (4); NTSF (5); M157 (6); M183 (7); M100 (8); doi
chitng dicong (9); doi chiing am (10); marker 100bp (11)

T G S W e G — — —

Hinh 2b. San pham PCR P46 (660bp)
Marker 100bp (1); doi chiing ams; (2); doi chitng dwong (3); PV3952 (4); PV4490 (5); PV1702
(6); PV45 (7): NTSF (8); M157 (9); M183 (10); M100 (11)

Hinh 2c. Sén pham PCR P65 (503bp)
Marker 100bp (1); doi ching am (2); doi chung duong (3); PV3952 (4); PV4490 (5);, PV1702 (6);
PV45 (7); NTSF (8); M157 (9); M183 (10); M100 (11)
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Hinh 2d. P97 (318bp)

PV3952 (1); PV4490 (2); PV1702 (3); PV45 (4); NTSF (5);
M157 (6); M183 (7); M100 (8); d6i chimg duong (9); déi chimg dm (10); marker 100bp (11)

Vi khuan M. hyopneumoniae c6 kha ning tong
hop mét s6 protein quyét dinh tinh khang nguyén
cua no, trong d6 P36, P46, P65 va P97 1a dang chi
¥ nhét (Zhang va cs., 1995, Caron va cs., 2000).
Sau khi x4m nhap vao co thé lon qua duong ho
hép, vi khudn M. hyopneumoniae bam dinh vao
16p 16ng rung trén dudng ho hip va xam thuc bé
mit 16p té bao biéu mo 16ng rung trén khi quén,
phé quan, tiéu phé quan (Kwon va cs., 2002). Qué
trinh bam dinh nay nho vao yéu té doc luc 1a cac
carbohydrate va protein nhu P97 trén bé mit té
bao vi khuan M. hyopneumoniae (Li va cs., 2009).

Khang nguyén P97 la mdt protein mang, dong
vai trd quan trong nhat trong co ché gay bénh cua
M. hyopneumoniae, gitip vi khuan bam vao céc té
bao 16ng nhung niém mac dudng hd hap cua lon dé
gay bénh. Tinh gay bénh mang dac trung loai ctia M.
hyopneumoniae 1a nhd khang nguyén P97. Khang
nguyén nay chi bam dinh dac hiéu vao niém mac
duong ho hép clia lon méa khéng phai niém mac cua
cac loai vat chi khac (Hsu va cs., 1997).

Khang nguyén P36 1a mot protein cd trong
luong phéan tor 36 kDa dugc ma hoa boi gene
L-lactate dehydrogenease c6 kich thudc 942 bp
ctia vi khuan M. hyopneumoniae. iy 1a mot trong
nhitng protein c6 tinh khang nguyén cao, c6 kha
ning gay dap tmg mién dich nhanh va manh & lon
nhiém bénh tu nhién cling nhu lon gay nhiém thuc
nghiém. P36 la m¢t khang nguyén dac trung chi
¢6 & duy nhit cac loai M. hyopneumoniae, trong
khi d6 ¢ cac loai Mycoplasma khac khoéng co
khang nguyén nay. Do d6 khang thé khang protein
P36 c6 thé duoc ding dé phat hién cac ching M.
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hyopneumoniae (Stipkovits va cs., 1991).

Khang nguyén P46 dugc ma hoa bdi gene co
kich thudc 1260bp, trong khi d6 khang nguyén
P65 dugc ma hoa boi gene co kich thude 1803bp.
Day 1a hai protein bé mat ctia M. hyopneumoniae.
Nhiing protein nay cé tinh khang nguyén cao,
c6 kha nang gay dap ung mién dich som va dic
hiéu ¢ lon con cai slta va lon trudng thanh khi
nhidm cép tinh hoidc & giai doan dau nhidm M.
hyopneumoniae (Hsu va cs., 1997).

Nhu vay, viée phat hién cac gene quy dinh sinh
tong hop 4 quyét dinh khang nguyén chinh (P36,
P46, P65 va P97) ¢ ca 8 chung M. hyopneumoniae
14 mot trong nhiing co s& dé chon lya nhiing chiing
lam gidng san xuét vacxin phong bénh viém phoi
do M. hyopneumoniae gay ra & lon.

3.2. Két qua x4c dinh ddc lwe trén lon

Doc luc cua 8 chung M. hyopneumoniae phan
lap dugc xac dinh bz"mg cach gay nhiém cho lon
cai sira (28 ngay tu6i), khong co khang thé khang
M. hyopneumoniae. Mdi chiing M. hyopneumoniae
dugc gy nhiém cho 2 lgn. Hang ngay, theo ddi cac
biéu hién 14m sang trén lon va chdm diém: hét hoi
(0 diém: khong hét hoi, 1 diém: thinh thoang c6 hét
hoi, 2 diém: hét hoi theo timg con, 3 diém: hit hoi
dai dang, kéo dai); ho (0 diém: khong ho, 1 diém:
thinh thoang c6 ho, ho timg tiéng, 2 diém: ho nhiéu
theo timg con, 3 diém: ho dai dang, kéo dai). Sau
28 ngdy gy nhiém, tién hanh md kham dé danh
gia bénh tich dai thé va ldy miu xét nghiém vi
thé. Piém s6 dugc danh gia riéng trén timg lon thi
nghiém, sau do tinh gia tri trung binh.
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Méu bénh phim phdi cua lon thi nghiém va

dbi chung cling dugc giam dinh sy ¢c6 mat cia M.
hyopneumoniae. Két qua kiém tra bang phan ing

Realtime PCR cho théy tat ca lon gdy nhiém déu
duong tinh v&i M. hyopneumoniae, trong khi lon

ddi chimg cho két qua 4m tinh (bang 3).

Bang 3. Két qua danh gia doc lwc cta cac chiung M. Hyopneumoniae trén lon

T Chung Biéu hign Iam sang Bénh tich dai thé Realtime
M. hyopneumoniae Hit hoi Ho (% the tich phoi viém) PCR
1 PV3952 1,0+ 0 1,33+0,33 16,92 + 1,04 +
2 PV4490 0,66 + 0,33 1,00 16,93 + 1,68 +
3 PV1702 1,00 0,66 + 0,33 13,67 £ 0,92 +
4 PV45 0,66 £ 0,33 0,66 + 0,33 7,92 +2,29 +
5 NT5F 0,33+0,33 0,66 + 0,33 9,0+1,8 +
6 M157 0 0,33+0,33 7,83+0,82 +
7 M183 0,33+0,33 0,66 + 0,33 9,08 £ 1,92 +
8 M100 0,33+0,33 0,33+0,33 9,0+0,72 +
9 Déi chirng 0 0 2,67 + 058 -

Nhu vay, ca 8 chung M. hyopneumoniae phan
lap déu c6 kha ning giy mot sb tridu chimg lam
sang ctia bénh viém phdi ¢ lon véi cac mirc do
khac nhau. Trong do, ching PV3952, PV4490 va
PV1702 gay bénh tich viém phdi ning hon, ty 18
phdi bi viém cao hon so véi cac ching khac (P <

0,05). O nhom ddi ching, lon khong thé hién triéu
chimg bénh viém phdi, lon phat trién binh thuong
(hinh 3a). Khi m kham, ¢6 lon xuét hién bénh tich
viém phdi. Tuy nhién, ty 1¢ phdi bi viém rat thip.
So v6i nhém lon gy nhiém, sy sai khac nay c6 ¥
nghia thong ké (P < 0,05).

Hinh 3a. Anh bénh tich dai thé trén phéi lon thi nghiém (phai)
va phéi lon déi chirng (trdi)

Phén tich cic bénh tich vi thé cting cho thay
trong khi phoi lon d6i chimg c6 phé nang mong,
long phé nang rong va trong sang. Phoi lon gay
nhiém bi sung huyet mao quan ¢ vach phé nang
dan rong, chira day hong cau bt mau do rd, long
phé nang bi thu hep. Viém k& phoi, ving vich

ngin giita cac tiéu thuy phdi dan rong do ting
sinh té bao viém. Vach phé quan nhin nheo, 1ong
phé quan hep va c6 chira hong cau (hinh 3b). Két
qua nay cho thiy cac chang M. hyopneumoniae
phan lap duogc c6 doc lyc trén lon, dac biét 1a cac
chung PV3952, PV4490 va PV1702.
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Hinh 3b. Anh bénh tich vi thé trén phéi Ion thi nghiém (trdi)
va phéi lon déi chirng (phai) (HE 10X).
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