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TOM TAT

Bénh ho hap phtrc hop da ndi 1én nhw mét thach thire I6n dbi véi nganh chan nudi gia cdm. Céac tac nhan gay
bénh va sy ddng nhiém trong bé&nh hd hap phirc hop nhw virus (AIV, IBV, ILTV, NDV, aMPV) va vi
khuan/mycoplasma (APG, ORT, APEC, MG) da dwoc nghién ctru tly lau trén thé gii. Tuy nhién, & Viét Nam, céc
can nguyén gay bénh hé hap phirc hop méi dwgec quan tdm trong vai ndm tré lai day. Nghién ctru nay dugc thwc
hién nham bwéc dau thdm do tinh hinh ddng nhiém 9 loai virus, vi khuan, mycoplasma & ga cé biéu hién bénh hd
hap nudi tai mot sé tinh mién Bac. Phwong phap s dung l1a ki thuat sinh hoc phan t& véi cac cap méi dac hiéu cla
tirng mam bénh. Két qua cho thdy c6 127/157 (80,9%) sb mau ga méc bénh hd h4p dwong tinh véi it nhat 1 trong 9
loai virus, vi khuén/mycoplasma (AlV, IBV, ILTV, NDV, aMPV, APG, ORT, APEC, MG). Trong s6 127 mau duwong
tinh, phan I&n c6 sw nhiém ghép gitra hai nhém mam bénh 1a virus - vi khuan (100/127). Trong 51 kiéu ddng nhiém
c6 43/51 kiéu nhidm ghép tlr 2-6 loai madm bénh.

Tu khéa: Bénh ho hép phirc hop, virus, vi khudn, mycoplasma, ga, mién Béc.

Study on the Co-Infections of Several Pathogens
in Chickens Having Respiratory Symptoms

ABSTRACT

Respiratory disease complex has emerged as a major challenge for the poultry industry. Pathogens and co-
infections in respiratory disease complex such as viruses (AlV, IBV, ILTV, NDV, aMPV) and bacteria/mycoplasma
(APG, ORT, APEC, MG) were an attractive research topics worldwide. In Vietnam, the etiology of respiratory
diseases has only been noticed in the last few years. Due to its novelty, by molecular biology technique, this study
was conducted to detect several pathogens in chickens suffering from respiratory diseases in northern Vietnam.
There were 127/157 (80.9%) of the samples positive for at least 1 out of 9 viruses, bacteria/mycoplasma (AlV, IBV,
ILTV, NDV, aMPV, APG, ORT, APEC, MG). Of those 127 positive samples, the highest frequency (100/127) was
the co-infections between viruses and bacteria. Among 51 co-infection patterns, 41/51 patterns were the co-infection
between 2-6 agents.

Keywords: Respiratory disease complex, virus, bacteria, mycoplasma, chickens, northern Vietnam.

huéng gia tang 6 Viét Nam (Cao Thi Bich
Phugng & cs., 2022). Pang luu §, chin nubi gia

Ty 1& mic va mic d6 nghiém trong ctia cac cAm theo huéng cong nghiép véi mat do cao, tiéu
bénh nhiém trung duong ho hap & gia cAm duge  khi hau chudéng nudi khong dam bao cang lam
nhan dinh ngay cang phiic tap va cé chiéu cho bénh tridm trong hon. Khong chi vay, bénh

1. DAT VAN DE
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h6 hap thuong xay ra duéi dang bénh phitic hop,
v6i su hién dién cta nhiéu loai mam bénh
(Kaore & cs., 2018) va c6 su tucong tac gitia cac
mam bénh (Samy & Naguib, 2018). Vi du, su
dong nhiém ctia nhiéu loai vi khuan trong bénh
h6 hap phtic hop 6 ga nhu Ornithobacterium
(ORD), Avibacterium
(APG, trude day la
paragallinarum), Mycoplasma
gallisepticum (MG) va Avian Pathogenic
Escherichia coli (APEC) lam tinh trang bénh tré
nén phtic tap, ting ty l& ti vong, giam tang
trong, ting chi phi diéu tri,... (Gharaibeh &
Algharaibeh, 2007; Shawki & cs., 2017). Vi vay,
viéc xac dinh chinh xac va ddy du su c6 mit cta
cac mam bénh 14 quan trong trong kiém soat ho
h4p phiic hgp.

rhinotracheale
paragallinarum
Haemophilus

Theo hiéu biét cta ching tdi, caAc nghién
ctiu 6 Viét Nam méi chi tap trung vao ting cin
nguyén riéng 1é nhu MG (Pao Thi Hao, 2008),
APG, ORT (V6 Thi Tra An & cs., 2014; Nguyén
Thi Lan & cs., 2016); virus gay bénh viém phé&
quan truyén nhiém (IBV) (V6 Thi Tra An & cs.,
2014; Nguyén Thi Loan & cs., 2016), virus gay
viem thanh khi quan truyén nhiém (ILTV),
virus cim gia cam (AIV) va gan day la avian
metapneumovirus (aMPV) (Cao Thi Bich
Phugng & cs., 2020). Hién c6 rat it nghién cttu
déng nhiém (Van & cs., 2020) va nghién ctu
cong bd gin nhat chi tap trung vao dong nhiém
vi khuan/mycoplasma nhu APG, ORT, APEC va
MG (Cao Thi Bich Phugng & cs., 2022). Duéi gbc

nhin d6, nghién ctiu nay dudc thuc hién nham
tim hiéu hién tugng déng nhiém & pham vi rong
hon, bao gbm 9 loai virus, vi khudn/mycoplasma
(aMPV, AIV, IBV, ILTV, Newcastle Disease
virus (NDV); APG, ORT, APEC; MG). Két qua
nghién ctu sé gép phan lam r6 mam bénh ho
hé&p phtc hop 6 ga nudi tai mién Bic.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

Trong khuon khé dé tai tiém ning cdp Bo
DTTN.27/20, da c6 14 tinh, thanh phd cia mién
Bic duge 14y mau trong nam 2019 va 2020, véi
256 mau dung phat hién aMPV. Trong s nay,
157 mAu bénh phidm (thudc 33 trang trai tai 8
tinh, thanh phé) dudc chon ngau nhién dé tiép
tuc sang loc 8 loai mAm bénh thudng gap trong
bénh hé hap phiic hop 6 ga. Mau bénh phidm st
dung trong nghién ctiu la dich swab mii, dich
xoang dau méit; mau goép cac doan cua dusng ho
h&p (xuong 6ng cudn, thanh quan, khi quan,
phéi, tai khi) cta ga c6 biéu hién bénh hé hép.
Théng tin vé 157 mAu bénh phidm dugc tém tit
d bang 1.

Sinh ph&m, héa ch&t dung xét nghiém bang
k§ thuat RT-PCR/PCR gdm: kit tach ADN/ARN
(Patho Gene-spin DNA/RNA Extraction Kit,
17154, iNtRON), kit téng hop cDNA
(HiSenScript RH(-) RT PreMix kit, 25087,
iINtRON), kit PCR (Maxime PCR PreMix Kkit,
1-StarMAX II, 25281, iNtRON).

Bang 1. Théng tin ctia 157 mAu bénh phim dung trong nghién citu

Sé trang trai S6 mau
Bia phwong

2019 2020 2019 2020
B&c Ninh 0 4 0 29
Ha Nam 0 5 0 17
Ha Noi 0 6 0 37
Hai Phong 0 2 0 6
Hoa Binh 2 0 11 0
Nghé An 0 6 0 13
Quang Ninh 0 3 0 22
Thai Nguyén 0 5 0 22
Téng 2 31 11 146
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Bang 2. Trinh tu moi phat hién virus gay bénh hé hap phiic hop

/m’\/cl)?in)éufc_iyc Trinh ty (5-3") Kicf(}btg)u oc Ngudn gbc
AlV.Mu19 AGAGCTCTTGTTCTCTGATAGGTG 218 Munch & cs. (2001)
/AIV.Mu39 CATCCCAGTGCTGGGAARGAYCCTAAGAA
IBV.UTR2 AAGGAAGATAGGCATGTAGCTT 297 Adzhar & cs. (1996)
/1BV.UTR1 AAGGAAGATAGGCATGTAGCTT
ILTV.688F ACTGATAGCTTTTCGTACAGCACG 688 Madsen & cs. (2013)
/ILTV.688R CATCGGGACATTCTCCAGGTAGCA
NDV.P1 GCAGTCAACATATACACCTCATC 208 Songhua & cs. (2003)
/INDV.P2 ATAAAGCGTCTCTGCCTCCT
laMPV1/2.444G6- CTGACAAATTGGTCCTGATT 444 Rivera-Benitez & cs. (2014)
aMPV1.444G1+ GGGACAAGTATCYMKAT
/aMPV1.268.361G5- CAAAGARCCAATAAGCCCA 268 Rivera-Benitez & cs. (2014)
aMPV1.268G8+ CACTCACTGTTAGCGTCATA (serotype A)

/aMPV1.268.361G5- CAAAGARCCAATAAGCCCA 361 Rivera-Benitez & cs. (2014)
aMPV1.361G9+ TAGTCCTCAAGCAAGTCCTC (serotype B)

Bang 3. Trinh tu méi phat hién vi khuin, mycoplasma gy bénh hé hap phitc hop

/m'vcl)?in);ulsc_iyc Trinh tw (5-3’) K"d(]btg)u, oc Ngudn gbc
APG.500F CAATGTCGATCCTGGTACAATGAG 500 Chen & cs. (1996)
/APG.500R CAAGGTATCGATCGTCTCTCTACT
ORT.784F GAGAATTAATTTACGGATTAAG 784 Van Empel & Hafez (1999)
/ORT.784R TTCGCTTGGTCTCCGAAGAT
APEC.553F AATCCGGCAAAGAGACGAACCGCCT 533 Johnson & cs. (2008)
/APEC.553R GTTCGGGCAACCCCTGCTTTGACTTT
APEC.496F TCATCCCGGAAGCCTCCCTCACTACTAT 496 Johnson & cs. (2008)
/APEC.496R TAGCGTTTGCTGCACTGGCTTCTGATAC
APEC.450F GGCCACAGTCGTTTAGGGTGCTTACC 450 Johnson & cs. (2008)
/APEC.450R GGCGGTTTAGGCATTCCGATACTCAG
APEC.323F CAGCAACCCGAACCACTTGATG 323 Johnson & cs. (2008)
/APEC.323R AGCATTGCCAGAGCGGCAGAA
APEC.302F GGCTGGACATCATGGGAACTGG 302 Johnson & cs. (2008)
/APEC.302R CGTCGGGAACGGGTAGAATCG
MG.732F GGATCCCATCTCGACCACGAGAAAA 732 Garcia & cs. (2005)
IMG.732R CTTTCAATCAGTGAGTAACTGATGA

Trinh tu méi (Bang 2) tham khéo tiu cac
cong bd trude day diung dé phat hién virus: AIV
(Munch & cs., 2001), IBV (Adzhar & cs., 1996),
ILTV (Madsen & cs., 2013), NDV nhém
mesogen va velogen (Songhua & cs., 2003),

aMPV serotype A va serotype B (Rivera-Benitez
& cs., 2014).

Trinh tu méi (Bang 3) tham khao ti cac bai
bdo da cong bs ding dé phat hién vi khudn/
mycoplasma giy bénh ho hap: APG (Chen & cs.,
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1996), ORT (Van Empel & Hafez, 1999), APEC
(Johnson & cs., 2008) va MG (Garcia & cs.,
2005). T4t ca cac moi dac hiéu (Bang 2, bang 3)
duge diat va téng hop bdi céng ty PhuSa
Genomics (Can Tho, Viét Nam).

2.2. Phuong phap nghién cttu

2.2.1. Phuong phap 14y mau

K§ thuat chon mau phi xac xuit (chon mau
chu dich - Purposive sampling) dugc st dung
dé 14y mau bénh phdm. Trong pham vi cta dé
tai tiém ning cap Bo, mau dugc thu thap &
nhiing dan chua dung vacxin phong bénh do
aMPV va c6 triéu chiing 1am sang ctia bénh ho
hap phiic hgp.

MAu swab dudng hé h&p hodc bénh phim
duge thu thap theo quy chuin quéc gia QGVN
01-83:2011/BNNPTNT. Mau swab dudng ho
hap dudec dung trong 6ng Eppendorf c6é sin
0,5ml dém phosphate-buffered saline (PBS 1X).
MAu gop dudng ho hép dude cit nhd sau d6 va
dong nh&t bang c6i chay st thanh huyén dich
10% trong PBS 1X. Ly tAm huyén dich & toc do
4.000 vong/phut trong 5 phut dé thu dich néi.
Toan bo mau duge bao quan 6 -30°C.

2.2.2. Phuong phap tach ADN/ARN téng s6
va téng hop cDNA

Tach ADN va ARN téng s6 cua miu
swab/bénh phdm dudng hé hap bang Patho
Gene-spin DNA/RNA Extraction Kit theo huéng
din ctia nha san xudt. Chuyén ARN thanh
cDNA bing kit RT PreMix, véi thanh phén,
chuong trinh nhiét theo huéng dan ctia nha san
xuét. San phdm ¢cDNA duge bao quan & nhiét d6
-20°C dén -30°C.

2.2.3. Phuong phap phat hién virus - vi
khuin, mycoplasma giy bénh hé hap
Thanh phan va thé tich thém vao premix
PCR (phéi tron san) gom c6: 1pl moi xudi
(10 pmol/ul), 1pl mbdi nguge (10 pmol/ul),
1ul ADN tach chiét (hodc cDNA), 17ul nuéc tinh
khiét. Riéng déi v6i aMPV, phuong phap phat
hién 1a RT-nested PCR, trong d6 1ul san phidm
PCR cia vong  ngoai (cap moi
aMPV1.444G1+/aMPV1/2.444G6-) sé duge lam
soi khuén cho phan ting PCR vong trong (cip
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moi aMPV1.268G8+/aMPV1.268.361G5-,
aMPV1.361G9+/aMPV1.268.361G5-).

Chu trinh nhiét cia phan ting PCR phat
hién virus, vi khuédn, mycoplasma gém: 1 chu ky
(94°C - 4 phut); 40 chu ky (94°C - 20 gidy, nhiét
do gdn mdi phu hgp - 40 giay, 72°C - 60 gidy);
1 chu ky (72°C- 5 phit). Trong d6 nhiét d6 gin
moéi (°C) cho méi mam bénh 1a 58 (AIV),
56 (IBV), 55 (ILTV), 55 (NDV), 50 (aMPV),
60 (APG), 52 (ORT), 60 (APEC), 55 (MG).

Phan tich san phd4m PCR bang dién di trén
thach agarose 1,5% c6 b6 sung RedSafe Nucleic
Acid Staining Solution (1X). Véi APEC, danh
gia két qua thuc hién theo khuyén céo: chi mau
duong tinh v6i it nhat v6i hai gen doc méi duge
két luan 1a duong tinh véi APEC (De Oliveira &
cs., 2015).

2.3.4. Xu Iy sé liéu

Két qua xét nghiém dudec nhap vao
phan mém Microsoft Excel dé thuc hién tinh
toan co ban.

3. KET QUA VA THAO LUAN

3.1. Ty 1&¢ nhiém mo6t s6 mam bénh & ga cé
bi€u hién bénh ho hap

Trong 33 trang trai ga méc bénh hé hép, cb
2/33 trang trai khong phat hién duge bat ky
mam bénh ndo trong 9 mam bénh (virus, vi
khuén, mycoplasma) dudc xét nghiém. Trong
157 mau xét nghiém, c6 30/157 (19,1%) miu Am
tinh véi tat ca 9 loai mam bénh. Két qua trén
dugc ly giai do tinh trang bénh hé hap & ga cé
thé gay ra bdi cac tac nhan khéng truyén nhiém,
vi du nhu khi NH3 gay kich {ing niém mac
duong hoé hap trong moéi trudng nudi (Tully,
1995). Ngoai ra, trong nhém nguyén nhéan
truyén nhiém, nhiéu loai virus, vi khuén va
nidm giy bénh hoé hap phtc hop (Fowlpox virus,
Chlamydia psittaci, Pasteurella multocida,
Aspergillus fumigatus,...) chua dugc sang loc
trong nghién ctu nay. Pa phat hién 127/157
(80,9%) mau ga c6 biéu hién bénh ho hap duong
tinh véi it nhat 1 trong 9 loai virus, vi khuén va
mycoplasma giy bénh ho hip (AIV, IBV, ILTV,
NDV, aMPV, APG, ORT, APEC, MG) nhu t6m
tit 6 bang 4.



Nguyén Van Giap, Ngu‘yén Thanh Trung, T6 Nhv Twéng, Trwong Ha Thai, Chu Thi Thanh Hwong, Bang Hiru Anh,
Mai Thi Ngéan, Tran Thi Hwong Giang, Lé Van Trwong, Vi Thi Ngoc, Cao Thi Bich Phwong, Huynh Thi My Lé

Bang 4. Ty 1é duong tinh
v6i mét s6 mam bénh gay bénh ho hap

S6 mau dwong tinh/ s mau xét nghiém

Mam bénh —
Theo mau Theo trang trai
AlV 31/157 13/33
1BV 86/157 27/33
ILTV 19/157 10/33
NDV 11/157 8/33
aMPV 29/157 16/33
APG 58/157 19/33
ORT 16/157 10/33
APEC 3/157 3/33
MG 36/157 15/33

Ghi chu: Téng s6’ mau thu thap dugc (n); téng sé trang trai 14y mau (N).

+vk-vr
(25/127)
-vk+vr
(2/127)

+vk+vr
~ (100/127)

Vi khu&n (vk), virus (vr)

Am tinh ()
ca vk, vr
(30/157)

Duwong tinh (+)
hoac vk, hoac vr
(127/157)

s - o A R . < . A N 2 o A on n n .
Hinh 1. Dic diém nhiém virus va vi khuan & ga c6 biéu hién bénh hé hap

Két qua thu dugc tirt nghién ctiu nay cho
thay, & ga c6 biéu hién hé héap, IBV (86/157) va
APG (58/157) xuét hién véi tAn sudt cao nhat
trong hai nhém virus, vi khudn giy bénh. Tan
suédt nhiém th&p nhat 14 ILTV (19/157) va APEC
(3/157) cho hai nhém virus, vi khuén gay bénh ho
hap. Phat hién 36/157 mau duong tinh véi MG.

3.2. Piac diém nhiém virus va vi khuin & ga
¢6 biéu hién bénh hoé hap

Tém tét dac diém nhidm don, nhiém ghép
gitta hai nhém virus va vi khuén (gdp chung
mycoplasma) dudc trinh bay d hinh 1.

Nhu c6 thé thay tit hinh 1, trong 127 miu
duong tinh, phin 16n c6 sy nhiém ghép gitta hai
nhém mam bénh 14 virus - vi khuén (100/127).
S6 mau chi duong tinh véi hodc virus hodc vi
khuén thép, tuong tng 1a 2/157 va 25/157. Dic
diém nhifm mam bénh ho hap phic hgp trong
nghién ctiu nay cua ching t6i kha tuong déng
véi két qua phan tich téng hgp vé tinh hinh
bénh ho hap 6 gia cAm trén thé& giéi, trong d6
cho thay hién tugng nhiém virus, tiép dén la vi
khuén 14 phé bién nhat (Bertran & cs., 2020;
Kannaki & cs., 2021). Théng ké dic diém nhiém
tiép tuc duge trinh bay & bang 5.
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Bang 5. Dic diém dong nhiém 9 loai mam bénh & ga c6 biéu hién bénh hé hap

IBV, aMPV, APG
IBV, ILTV, APG
IBV, APG, MG

Kiéu nhiém/nhiém ghép n by Kiéu nhiém/nhiém ghép n b
IBV, ILTV, NDV, APG, ORT, MG 1 1 AlV, APG 1 41
IBV, ILTV, NDV, ORT, MG 1 6 AlV, MG 1
IBV, ILTV, NDV, aMPV, APG 1 aMPV, APG 1
AlV, IBV, aMPV, APG, APEC 1 NDV, APG 1
AlV, IBV, aMPV, APG, MG 1 APG, ORT 2
IBV, ILTV, APG, ORT, MG 2 APG, MG 2
IBV, aMPV, APG, MG 1 10 IBV, ILTV 2
AlV, IBV, aMPV, MG 1 AlV, IBV 3
IBV, ILTV, aMPV, APG 1 AlV, aMPV 3
AlV, IBV, APG, ORT 1 1BV, MG 3
IBV, aMPV, APG, ORT 1 IBV, aMPV 3
AlV, IBV, APG, MG 2 IBV, NDV 4
AlV, IBV, ILTV, APG 3 aMPV, MG 4
IBV, NDV, MG 1 31 IBV, APG 11
aMPV, APG, MG 1 APEC 1 38
ILTV, aMPV, APG 1 NDV 1
aMPV, APG, ORT 1 ORT 2
IBV, ORT, APEC 1 APG 2
ILTV, APG, MG 1 MG 3
IBV, APG, ORT 1 aMPV 3
IBV, NDV, APG 1 AlV 7
AlV, IBV, MG 2 IBV 19
IBV, ILTV, MG 2
AlV, IBV, aMPV 2
AlV, IBV, APG 3
3
4
4
3

APG, ORT, MG

Ghi chi: n 1a s6’ mau c6 kiéu nhiém tuong tng; X 12 téng s6 méi kiéu nhiém. MAm bénh la virus dugc in dam.

Két qua théng ké 127 mau duong tinh cho
biét c6 51 kiéu nhiém, véi 43/51 14 kiéu nhidm
ghép tit 2-6 loai mam bénh. Trong 43 kiéu
nhiém nay, phan 16n c6 sy hién dién déng thoi
cia ca vi khuéin va virus. Trong d6 tan suét
nhiém ghép d6i 1a phd bién (41/127), tiép sau d6
la nhiém ghép ba mam bénh 1a (31/127). So
sanh v6i mot s6 cong bd québc t& (Roussan & cs.,
2008; Kaore & cs., 2018), méc du khéng giong
hoan toan vé cac loai mam bénh dugc phat hién,
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két qua vé hién tugng da nhiém trong nghién
ctiu nay 1a phu hop. Vi du, tai A Rap Xé Ut tir
2015-2017, két qua phan tich 2.498 miu swab
va bénh pham 1 dudng hd hap & 66 dan c6 biéu
hién bénh hé hap da xac dinh hién tugng déng
khuidn (E.
gallisepticum, Mycoplasma
Staphylococcus aureus) v6i virus (NDV, IBV va
H9N2) 6 63,6% s6 dan dugdc khao sat (Roussan
& cs., 2008). So véi cong bo trong nude (Cao Thi

nhiém vi colii Mycoplasma

synoviae,
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Bich Phugng & cs., 2022), két qua cua nghién
ctiu ndy tuong déng khi tiép tuc tuc khing dinh
su c6 méit cta cac vi khuéin gy bénh hé hap va
déu chi ra c6 hién tugng déng nhiém. Pic diém
nhiém ghép nhiéu loai virus, vi khudn va
mycoplasma ciing da dudc biét dén § cac vung
nudi ga khu vuc phia Nam (Van & cs., 2020).
Xac dinh dugc van dé nhiém ghép trong bénh ho
hap 14 c6 ¥ nghia, nhat 1a khi ton tai tuong tac
gifia cAc mam bénh. Vi du nhu déng nhiém AIV
subtype H9 vé6i ORT, APEC va MG lam tram
trong thém qua trinh cta bénh (Katcher va
Schwartz, 1994); hay tac dong hiép dong giiia
APG va IBV (Crispo & cs., 2018) hoac gitia APG
va Fowl adenovirus (Mei & cs., 2020) da lam
tinh trang bénh ning hon cho ga thit hoic ga dé
6 nhiing dan méc bénh tu nhién.

Véi cac két qua trinh bay 6 trén, nghién ctiu
nay cho thay cé su hién dién va déng nhiém cua
nhiéu cén nguyén gay bénh hd hap 6 ga nudi tai
mdt s6 tinh mién Bic. Mac du vy, nghién ctu
c6 ton tai vé dung lugng mau han ché& va méi chi
khdo sat é nhém ga c6 triéu ching bénh hé hap.
Do d6, két qua chi dung lai é viéc phat hién su
¢6 mat ma chua phan anh dude su luu hanh ctaa
cac mam bénh. Piém yéu nay can dude khic
phuc va lam rd trong cac nghién ctiu tiép theo.

4. KET LUAN

Keét qua khao sat & ga c6 triéu chiing bénh ho
h4p cho thay c6 mot ty 1é rat cao 80,9% (127/157
mau) duong tinh véi it nhat 1 trong 9 loai virus,
vi khuéin/mycoplasrna (AIV, IBV, ILTV, NDV,
aMPV, APG, ORT, APEC, MG). Trong s6 127
mAu duong tinh, dong nhiém véi ca vi khudn va
virus chiém uu thé véi 100/127 mau. D4 xac dinh
51 kiéu déng nhidm, véi da s6 (43/51) 1a kiéu
nhiém ghép tit 2-6 loai mam bénh.

LOI CAM ON

Nghién cttu nay dugc thuc hién béi kinh phi
cua dé tai tiém niang cua B NN&PTNT
“Nghién cdu su luu
Metapneumovirus (aMPV) trong bénh hé hap

hanh cuda avian

phtic hop 6 ga nudi tai mién Bdc’, ma sb
DTTN.27/20. Cung v6i d6, tap thé tac gia xin

chan thanh cdm on cac ho chin nuéi, cac can bd
k§ thuat da tao diéu kién thuan lgi trong qua
trinh 14y mau va thu thap théng tin ctia nghién
cliu nay.
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