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TOM TAT

Nghién ctru nham phéat hién RNA virus cim A/HIN2 trong mau md cla gia cAm co biéu hién bénh, phan lap
virus va danh gia mét sé déc tinh sinh hoc va kha nang gay bénh thwc nghiém. Tdng sé 55 mau phdi, khi quan va
ndo dwoc thu tlr 19 cé thé tai bén trang trai & Ha Noi, Hwng Yén va Thai Nguyén giai doan 2020-2023. RNA H9 va
N2 dwoc phat hién bang real-time RT-PCR, mau dwong tinh dwoc phan lap trén trieng ga c6 phdi va danh gia bang
phan trng ngung két hdng cau (HA), ngan tr& ngung két hdng cau (HI) va lidu gay nhiém 50% phéi (EIDsg). C6 22/55
mau md dwong tinh. Mwéi hai mau tao dich niéu md c6 hoat tinh HA va bay ching dap (ng tiéu chi HI. Chang
HON2.HY1.2 dat 8,89 x 10" EIDse/ml va dwoc gay nhiém tinh mach cho ga 21 ngay tudi véi liéu 10° ElDso/con. Biéu
hién 1am sang ré nhét & ngay 6-9 va khéng ghi nhan tt&r vong. RNA virus dwoc phat hién & khi quén va phéi dén ngay
28, lach va than dén ngay 21 va trong phan & ngay 7-14, khdng phat hién trong mau hoac tuyén tuy. Tén thwong chd
yéu & dwerng ho hap va mét sé co quan ngoai hé hap. Két qua nghién ciru déc trung cho ching khao séat trong md
hinh gay nhiém tinh mach va khéng dai dién cho ty 1& lwu hanh ho&c d&c diém nhidm tw nhién.

T khéa: Real-time RT-PCR, trirng ga c6 phéi, ngwng két hdng cau, md bénh hoc, phan bd mé.

Biological Characteristics and Experimental Pathogenicity
of Avian Influenza A/HIN2 Virus Isolates from Northern Vietham

ABSTRACT

This study aimed to detect avian influenza A(H9NZ2) viral RNA in tissue specimens from clinically affected
poultry, isolate the virus, and characterize selected biological features and experimental pathogenicity. A total of 55
lung, tracheal, and brain specimens were collected from 19 poultry at four farms in Hanoi, Hung Yen, and Thai
Nguyen during 2020-2023. H9 and N2 RNA were detected by real-time RT-PCR, positive specimens were inoculated
into embryonated chicken eggs and evaluated by hemagglutination (HA), hemagglutination inhibition (HI), and EIDsg
assays. HIN2 RNA was detected in 22/55 tissue specimens. Twelve specimens yielded hemagglutinating allantoic
fluid, and seven isolates met the Hl-based selection criteria and were passaged. Isolate HON2.HY1.2 reached 8.89 x
10" EIDso/ml and was used in an intravenous challenge model in 21-day-old chickens at 10° EIDso/bird. No mortality
occurred, mild clinical signs were most evident at 6-9 days post-inoculation. Viral RNA was detected in the trachea
and lung through day 28, in the spleen and kidney through day 21, and in feces on days 7-14, but not in blood or
pancreas. Lesions were observed mainly in the respiratory tract, with additional changes in selected extra-respiratory
organs. These findings characterize HON2.HY1.2 under an intravenous challenge model and should not be
interpreted as population prevalence or as the course of natural infection.

Keywords: Embryonated chicken egg, hemagglutination, histopathology, real-time RT-PCR, tissue distribution.

y v R trén dac diém khang nguyén cia hemagglutinin
1. AT VAN DE . . . i ., K .

‘ va neuraminidase, virus cim A dugc phin thanh
Virus cam A thudc ho Orthomyxoviridae c6 nhiéu phan type. O gia cAm, cac virus cim A

b6 gen RNA sgi don 4m gém tam phan doan. Dua thudc phu type HIN2 thudong 1a cac virus doc luc
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thap. Cac virus nay luu hanh rong tai chau A,
Trung Déng va Bic Phi, gdy giam ting trong,
giam san lugng tring, ting chi phi kiém soat va
lam ning thém bénh khi dong nhiém véi cac tac
nhan hé hap khac (Nagy & cs., 2017; Peacock &
cs., 2019; Carnaccini & Perez, 2020).

Ngoai tac dong ddi véi chan nudi, HON2 con
dudc quan tdm do kha ning lay nhiém sang
ddng vat ¢6 vd va ngudi, cing nhu vai tro cung
cap cac phan doan gen cho mot s6 virus cim tai
t6 hop c6 kha niang giy bénh & ngudi. Vi vay,
giam sat sy luu hanh, phan lap va danh gia dic
tinh sinh hoc ctia cac virus HIN2 tai dan gia
cAm c6 y nghia doi véi thi y va stic khde cong
dong (Bi & cs., 2022). Pang chu ¥, cac virus
H9N2 cung cdp cac phidn doan gen ndi cho
nhiing virus cim A tai phan doan c6 kha ning
lay sang ngudi, dién hinh nhu A(H7NY9),
A(H10N8) va A(H5N®6), cho thay HIN2 c6 thé
déng vai trd nhu mot nguén gen quan trong
trong qua trinh hinh thanh cac virus cam méi
(Pu & cs., 2015; Peacock & cs., 2019).

Tai Viét Nam, virus caim A/HIN2 da dugc
ghi nhan véi muc d6 da dang di truyén dang ké
trong chudi cung ting gia cAm. Khao sat tai cac
chg gia cAm s6ng ¢ mién Bic nam 2014 cho thay
virus cium A/H9 dudc phat hién 6 422/468 mau
gbp duong tinh véi virus cim A. Nghién ctu
ciing dong thdi ghi nhan nhiéu dong HIN2
(Clade) cung luu hanh (Thuy & cs., 2016). Cac
nghién ctiu vé mang luéi budn ban gia caAm cho
th&y hanh vi va ciu tric phan phéi cé lién quan
dén nguy co phat hién virus cim (Sealy & cs.,
2019). Gan day, Hennessey & cs. (2026) phat
hién virus cim A/H9N2 trong 197 mau swab &
ga thudoc mang luéi sdn xuat - phan phdi tai
mién Bic Viét Nam trong giai doan 2021-2022,
chiém ty 1& 11,71%. Ty 1é duong tinh & cic co s6
phan phéi gia cAm séng cao hon so véi ty 1é

duong tinh xac dinh & cac trang trai chin nuéi.
Tuy nhién, dii liéu vé cac chung HON2 thu truc
ti€p ti gia cAm c6 biéu hién bénh tai trang trai
va dic tinh gay bénh thuc nghiém cta cac chung
nay ¢ Viét Nam van con han ché.

Nghién ctitu nay duge thuc hién nham (i) xac
dinh ty 1é phat hién RNA virus cim A/H9N2
trong cadc mau bénh phidm cta gia cAm nghi méc
bénh tai mot s6 trang trai 8 mién Bic Viét Nam,
(ii) phan lap va danh giid mot sd dic tinh sinh
hoc cta virus trén tring ga c6 phoi va (iii) xac
dinh d#c tinh gay bénh cta virus 6 ga trong diéu
kién phong thi nghiém.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

Téng s6 55 mAu md gdém phéi, khi quan va
néo (45 mau tit ga va 10 mau ti ngan) duge thu
tit 19 ca thé gia cAm (15 ga va 4 ngan) tai 4
trang trai 6 Ha No6i, Hung Yén va Thai Nguyén
trong giai doan 2020-2023. Céac trang trai dugc
Iva chon c6 chu dich trén cd s6 ghi nhan dan gia
cam c6 biéu hién lam sang nghi méc cum gia
cam. Pic diém dan, s8 ca thé va s6 mau mo duge
trinh bay trong bang 1. Trong nghién ciiu nay,
ching t6i tién hanh thu thap va phan tich cac
mAau riéng 18 tir cing mot c4 thé thay vi st dung
mAu gop nhiéu ca thé. Cach tiép can nay nhim
tranh hién tugng pha lodng mau lam gidm tai
lugng cua virus duéi ngudng phat hién, han ché&
t6i da ty 1& am tinh gia. MAu bénh phdm dudc
bao quan & -80°C cho dén khi xét nghiém. Do
thiét k& chon mau cé chu dich va s§ trang trai
khdo sat han ché, tap mau nay khéng dai dién
cho quén thé gia cAm tai cac dia phuong nghién
ctiu va khong duge stt dung dé udc tinh ty 1é luu
hanh & cap quin thé.

Bang 1. Théng tin mAu thu thap

Tl Baptong Lo LS awmean  TRERMGIMAN RN S
1 Ha Noi Ga thit 3 2.500 Khong 5 15
2 Hwng Yén Ga thit 5 3.000 Khong 5 15
3 Hwng Yén Ga dé 26 3.000 Khong 5 15
4 Théai Nguyén Ngan 7 2.000 Khéng 4 10
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Bang 2. Trinh ty méi
va doan do st dung trong phan (ng real-time RT-PCR phat hién virus cam A/H9 va A/N2

Gen dich Tén mbi/doan do Trinh tw (5'-3") Tai liéu tham khao
H9 H9-F Mbi xudi ATRGGGTTTGCTGCC TCVN 8400-59:2026
H9-R1 TCATATACAAATGTTGCAYCTG
H9-R2 TTATATACAGATGTTGCAYCTG
H9-probe FAM-TTCTGGGCYATGTCHAAYGG-BHQ1
N2 N2-F AGTCTGGTGGACYTCAAAYAG
N2-R AATTGCGAAAGCTTATATAGVCAT
N2-probe FAM-CCATCAGGCCATGAGCCT-MGB

Ghi chu: R=A/G; Y =C/T; H=A/C/T; V=A/C/G.

2.2, Phuong phap nghién cttu

2.2.1. X1t Iy mau bénh pham

MAu bénh phidm dude dbéng nhit thanh
huyén dich 10% trong dung dich phosphate-
buffered saline 1x c¢6 b8 sung 1% hén hop khang
sinh, ly tdm & 12.000 vong/phit trong 2 phiut va
thu dich néi. Mau dugdc bao quan & diéu kién
-80°C cho t6i khi sti dung.

2.2.2. Tac chiét RNA téng sé va thuc hién
phan ing real-time RT-PCR

RNA téng s6 duge tach chiét bing MagMAX
CORE Nucleic Acid Purification Kit (Thermo
Fisher Scientific, ma A32702) trén hé théng
KingFisher Duo Prime theo huéng din ctia nha
san xuat. RNA sau d6 dugc hoa tan trong 60ul
nuéc tinh khiét khong cé enzyme nucleaza va
bao quan & nhiét d6 -30°C cho t6i khi st dung.

Trinh tu méi va doan do (probe) dé thuc hién
phan tng real-time PCR x4c dinh RNA cta virus
Ctm A/H9 va A/N2 duge trinh bay trong bang 2.
Phén {ng real-time RT-PCR dugc thuyc hién véi
4X CAPITAL 1-Step qRT-PCR Probe Mix, 20X
RTase with RNase Inhibitor, nuéc khéng cb
nuclease, mdi, probe va RNA khuén. Chu trinh
nhiét gom 50°C trong 10 phit, 95°C trong 3
phit, tiép theo 45 chu ky & 95°C trong 10 gidy va
60°C trong 30 gidy. Méi 1an chay c6 chiing Am va
chting duong; phan ting chi dudc chadp nhan khi
chiing Am khéng xuit hién tin hiéu khuéch dai
va ching duong cho tin hiéu huynh quang thu
nhan tai chu ky 28-32 ctia phan ting. Mau dudc

xac dinh duong tinh véi virus caim A/HIN2 khi ca
hai dich H9 va N2 cho tin hiéu khuéch dai hop 1é&
theo tiéu chi ctia xét nghiém.

2.2.3. Phan lap virus trén triing ga c6 phéi

Cac mau duong tinh véi virus cim A/HIN2
duge loc qua mang loc c6 kich thuée 16 loc 1a
0,45um va gAy nhiém vao xoang niéu md cua
triing ga c6 phdi 9-10 ngay tudi theo TCVN
8400-26:2014. Mbdi mau dudc gdy nhiém trén 3
tring véi thé tich 0,2 ml/tring. L tiém duge bit
kin bing paraffin; tring dudc 4p ¢ 37°C va soi
phoi mdi 12 gio. Phéi chét trong 24 gis dau dudc
loai khoi danh gia do c6 kha ning lién quan dén
thao tac. Phoi chét sau 24 gid duge thu ngay va
bao quan & 2-8°C. Cac phéi con séng duge thu
tai thoi diém két thic quy trinh (96 gid sau gay
nhiém) va lam lanh & 2-8°C trong t6i thiéu 4 gio
truée khi thu dich niéu mé. Dich niéu mo6 duge
kiém tra kha néng giy ngung két hong ciu ga
héng cau

bing phan tng ngung két

(Hemagglutination assay - HA).

2.2.4. Phan tng ngung két va ngin trd
ngung két héng cau

Phan ting HA va ngin trd ngung két hong
cau (HI) dugc thuc hién véi héng cdu ga 1%
theo TCVN 8400-26:2014. Hiéu gia HA dudgc
x4c dinh 14 nghich ddo ctia dd pha lodng cao
nh4t con gy ngung két hoan toan va biéu thi
theo log,. Cac dich niéu mé c6 hiéu gia HA trén
4 log, dudc kiém tra HI véi khang huyét thanh
HIN2; ddéng thoi kiém tra véi khang huyét
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thanh H5N1 va virus Newcastle nham phéat
hién phan ting khong dic hiéu hoic kha ning
hién dién ctia tic nhan c6 hoat tinh ngung két
héng ciu khac. P& dam bao d6 dac hiéu, phan
tng HI dugc thuc hién bing cach st dung bo
khang thé chuéin (khang huyét thanh chuén)
bao gém: HI9N2, H5N1 va virus Newecastle
(ND) (GD Animal Health).

Cac chung c6 HI duong tinh véi HIN2 va
khéng phan ting v6i H5N1 hoéc virus Newcastle
dudc lua chon dé tiép doi.

2.2.5. Xac dinh hiéu gia EID,,

Cac chiing dap ting tiéu chi HI dugc tiép
truyén ba lan trén trtng ga cé phoéi 9-10 ngay
tudi. Dich virus duge pha lodng thap phan ti
10! dén 10 mdi d6 pha lodng dudc gdy nhiém
trén ba trtng. Trang thai nhiém 6 tiing dd pha
loang dugc xac dinh dua trén hoat tinh HA cta
dich niéu mé. Hiéu gia liéu gay nhiém 50% phéi
(EID;y/ml) dugc tinh theo phuong phap Reed &
Muench (1938).

2.2.6. Gay nhiém thuc nghiém trén ga

Ba muodi ga Luong Phugng lai 1 ngay tudi,
chua duge tiém phong cim gia cAm, duge kiém
tra Am tinh v6i khang thé cim gia cAm bing
phuong phap HI, virus cim gia cAm, virus
Newcastle va virus viém phé& quan truyén nhiém
bing phuong phap real-time RT-PCR. Ga dudc
nudi cach ly dén 21 ngay tudi trude khi tién hanh
thi nghiém va duge phan bé vao nhém gay nhiém
(20 con) va nhém déi chiing (10 con) tai khu chan
nudi dong vat an toan sinh hoc cdp 3 cia Khoa
Thi y, Hoc vién Nong nghiép Viét Nam. Trong 16
thi nghiém, 10 ga dugc danh dé theo doi lam

sang trong 28 ngay; 10 ga con lai dudge bo tri
danh gia phan bd RNA theo thoi gian, trong d6 2
ga dudc mé 14y mau nén ngay trudc gy nhiém
(0dpi) va 8 ga con lai dude 14y mau, hai con tai
mbi thdi diém 7, 14, 21 va 28dpi.

Nhiing ga dudc gay nhiém dudc tiém tinh
mach canh 0,2ml dich virus HIN2.HY1.2 chta
10° EID,,/con. Ga d6i chiing dugc tiém ciing thé
tich nuéc mudi sinh ly vé trung. Dudng tiém
tinh mach dugc sti dung trong mé hinh cong
cuong doc cua nghién ciiu; do khong mé phong
duong phoi nhidm tu nhién, két qua vé biéu
hién bénh va phan b RNA dugc dién gidi trong
pham vi cia md hinh nay.

Ga dudc theo doi hing ngay trong 28 ngay
vé tinh trang #n uéng, van dong, biéu hién ho
hap, tiéu héa, mét, mat va ti vong. O nhém
danh gia phan b6 RNA, cac miu khi quan, phéi,
lach, than, tuyén tuy, mau va phan dudc thu tai
cac thoi diém quy dinh va xét nghiém HON2
bing real-time RT-PCR.

2.2.7. Panh gia bénh tich dai thé va vi thé

Ga dudc mé kham theo quy trinh bénh ly
tha y, ton thuong dai thé tai mét, khi quan,
phéi, tim, gan, lach, than, dudng tiéu héa, tuyén
tic, tui Fabricius va tuyén tuy dugc ghi nhan.
Cac mAu mé khi quan, phéi, tim, gan, lach,
than, tuyén tc, tuyén tuy va rudt cia 3 ga nhém
gdy nhiém va 3 ga nhém d6i chiing sau 28 ngay
theo doi, mau dudc cd dinh ngay trong formalin
trung tinh 10%, xt Iy md, ddc paraffin, ct 1at
va nhudm hematoxylin-eosin. Tiéu ban dudc
quan sat dudi kinh hién vi quang hoc & vat kinh
10x, 20x va 40x.

Bang 3. B6 tri thi nghiém gay nhiém ga thi nghiém

L6 thi nghiém ?COO?S" X ly Theo déi/danh gia Thei didm 14y mau
Gay nhiém - theo 10 Tiém tinh mach canh 0,2ml Theo d&i lam sang hdng ngay trong Dén 28dpi
déi 1am sang HIN2.HY1.2, 10° EIDse/con 28 ngay
L4y mau nén 2 Khéng gay nhiém Mb ldy mau nén trwéc gay nhiém Odpi
Gay nhiém - phan 8 Tiém tinh mach canh 0,2ml Md lay mau 2 ga tai mbi thoi diém 7, 14, 21 va 28dpi
b6 RNA HIN2.HY1.2, 10° EIDsy/con
Déi chirng 10 Tiém 0,2ml nwéc mudi sinh ly  Theo d6i lam sang trong 28 ngay; 3 ga 28dpi

vo trung

dung déi chiéu md bénh hoc cudi ky
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2.2.8. Xit Iy s6 lidu

S6 liéu dude trinh bay duéi dang s6 lugng
va ty 1é phan tram. Do chi c6 4 trang trai, cach
14y mAu c6 chu dich va s6 miu tai méi dia diém
nhd, nghién ctu khong thuc hién kiém dinh so
sanh ty 1é gitia cac dia diém va khéng dién giai
s6 litu nhu udc tinh ty 1& luu hanh cua quan
thé. Cac két qua lam sang, phan bé RNA virus
va bénh tich dude phan tich mé ta. Do nhiéu
mAau mé dudc 18y tit cung mot ca thé két hop véi
thiét k& chon mau c6 chu dich nén nghién ctiu
giéi han 6 théng ké mo ta va dién giai cac ty 1é
trong pham vi tap mau khao sat.

2.2.9. Dao dirc nghién citu

Thi nghiém trén déng vat dugc thuc hién
sau khi dugc Hoi dong Nghién ctiu va Pao dtic
trong st dung dong vat, Khoa Thu y phé duyét
(ma s6: CARE-2019/02, ngay 25/12/2019). Viéc
nudi, gdy nhiém, theo doi, an ti va xu ly chat
thai dugc thuc hién trong diéu kién an toan sinh
hoc c&p 3 theo quy trinh cta don vi.

3. KET QUA VA THAO LUAN

3.1. Phat hién RNA virus cam A/H9N2
trong mau thuc dia

Trong 55 mAu bénh phidm thu tit 4 trang
trai, 22 mau duong tinh véi HON2 bang real-time
RT-PCR, tuong ting ty 1é phat hién 1a 40,0%. Ty
1& phat hién dao dong gifia cAc nhém mau tai bon
trang trai. Do s6 mAu tai ting dia diém nhd va
duge thu c6 cha dich tit dan c6 biéu hién bénh,
cac ty 1& nay chi moé ta tdp maiu khao sat va
khong xac dinh khéac biét dich té gitia dia phuong
ho#c uéc tinh ty 16 Iuu hanh trong quin thé.

Trong khao sat tai chg gia cAm sdéng niam
2014, Thuy & cs. (2016) ghi nhan H9 & 422/468
(90,1%) mau gop duong tinh cim A c¢6 Ct < 26
dudc lua chon dé dinh phan type; ty 1& 90,1%
nay khéng dai dién cho toan bo mau 14y tai chg.
Gan day, Hennessey & cs. (2026) phat hién
HI9N2 6 197/1.682 (11,7%) ga dudc 14y mau doc
mang ludi san xudt - phan phoi tai mién Béc
Viét Nam. Su khac biét vé quan thé dich, loai
mau va thiét k& 1ay mau khién cac ty 1& nay
khéng thé so sanh tryc ti&p véi 40,0% & cAp mau

mo cua nghién ctiu hién tai. Gia tri chinh cua
két qua thuc dia trong nghién ctiu nay 1a xac
nhan su hién dién ctia RNA virus cim A/HIN2
trong cdc miu mé thu tit gia cAm c6 biéu hién
bénh tai cic trang trai khao sat va cung cap
ngudn mau cho buée phan lap virus.

3.2. Phan lap va lua chon chung virus

Trong s6 22 miu moé HIN2 duong tinh, 12
mau cho dich niéu mé duong tinh véi phan tng
HA, hiéu gia tu 3 dén 1llog,. Mudi moét mau
dich c6 hiéu gia HA > 4log, dugc kiém tra bang
phan tng HI. Bdy mau dich c¢6 HI duong tinh
v6i HIN2 va khong c6 phan tng HI véi H5N1
hosc virus Newecastle dugc lua chon dé tiép
truyén (Bang 4). Bon dich con lai c6 phan tng
HI v6i H5N1 hoac virus Newcastle nén khong
duge st dung cho cac buéc tiép theo nham tranh
dién giai cac dich chua bao dam tinh dac hiéu
nhu chung HON2 thuan.

Kha n#ng tao hiéu gia HA cta dich niéu mé
cho thay mot s6 mau thuc dia chta tac nhan cé
kha n#dng nhan lén trén phdi triing ga va giy
ngung két hong cdu. Bay dich virus dap tng
tiéu chi HI duong tinh véi HON2 va khong phan
tng v6i H5N1 hoidc virus Newcastle dugc tiép
truyén ba doi dé xac dinh hiéu gia EID,, Két
qua dugc trinh bay trong bang 5.

Hiéu gia cua bay chung sau ba ddi tiép
truyén dao dong tur 2,81 x 10° dén 8,89 x 107
EID;/ml. Chiing HIN2.HY1.2 c6 hiéu gia cao
nhat (8,89 x 10" EID;,/ml) va dugc lua chon lam
ching dai dién cho thi nghiém giy nhiém trén
ga. Hiéu gia nay phan anh kha niang gy nhiém
phoéi trong diéu kién thi nghiém va dugdc s
dung dé chuén hoéa liéu cong cudng doc, khong
dudc xem 1& chi bao truc tiép vé doc luc trén ga.
Su khéc biét EID,, gitia cac chung c6 thé phan
anh khac biét vé lugng virus séng ban dau trong
mau, kha ning thich nghi va nhan lén trén
triing ga c6 phdi, cling nhu bién thién sinh hoc
gifia cic ching sau qua trinh tiép truyén. Tuy
nhién, do nghién ctiu khong chuén héa tai lugng
virus d4u vao ctia tting mau thuc dia va chua c6
dii liéu trinh tu gen tuong tGng, nén chua thé két
luan khac biét hiéu gia 1a do mét déc diém di
truyén cu thé, dong thoi EID,, cao trén phoi
khong déng nghia véi doc luc cao trén ga.
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Bang 4. Hiéu gia HA va HI cua cac dich virus phan lap

Chuing HA (logz) HI-HION2 (logy) HI-H5N1 (logy) HI-NDV (logy) Lwa chon
HIN2.TN2 11 9 0 0 Co
HON2.TN3 3 Khéng thwc hién Khéng thyc hién Khéng thwc hién Khéng
HON2.HY1.1 9 8 7 0 Khoéng
HION2.HY1.2 11 9 0 0 Co
HION2.HY1.3 11 8 6 0 Khéng
HION2.HY1.4 10 8 0 0 Co
HION2.HY1.5 10 8 0 9 Khoéng
HION2.HN2 9 9 7 0 Khoéng
HION2.HN6 11 8 0 0 Co
HION2.HN8 11 7 0 0 Co
HON2.HY2.1 10 8 0 0 Co
HION2.HY2.2 10 9 0 0 Co

Ghi chi: HA: Ngung két hong cAu; HI: Ngin tré ngung két hong cAu; NDV: Virus Newcastle. Tiéu chi Iita chon:

HI duong tinh véi HIN2 va HI béng 0 véi H5N1, NDV.

Bang 5. Hiéu gia EID;, cia cac chling virus sau ba dgi tiép truyén

Do phaloing HIN2.TN2 HON2.HY1.2 HON2.HY1.4 HIN2.HN6 HON2.HN8 HON2.HY2.1  HIN2.HY2.2
10 373 33 33 33 3/3 3/3 3/3
10 33 3/3 3/3 3/3 3/3 3/3 3/3
10° 33 3/3 3/3 3/3 33 33 33
10* 3/3 3/3 3/3 3/3 3/3 3/3 3/3
10° 3/3 3/3 1/3 3/3 3/3 3/3 3/3
10° 2/3 3/3 0/3 3/3 3/3 33 03
107 0/3 2/3 0/3 0/3 1/3 0/3 0/3
10°® 0/3 0/3 0/3 0/3 0/3 0/3 03
10° 0/3 0/3 0/3 0/3 0/3 0/3 0/3
EIDso/ml 8,80 x 10° 8,89 x 10" 2,81x10° 1,58x10° 2,81 x 10’ 1,58 x 107 1,58 x 10°

Ghi chii: *: S6'phoi c6 dich niéu mé HA duong tinh/sé tring gdy nhiém.

3.3. Biéu hién lam sang va ty 1é song sau
gay nhiém

Khong ghi nhan ga chét 6 nhém giy nhiém
ho#c déi chiing trong 28 ngay theo ddi. Nhom
d6i chting khong xudt hién triéu ching. O nhém
gdy nhiém, biéu hién 1am sang bat dau ti ngay
3 va rd nhat 6 ngay 6-9 sau gy nhiém. Giadm an
12 biéu hién thudng gap nhat, dat 6/10 con &
ngay 6. U rii, xu léng, giam van dong va tiéu
chay cuing dudc ghi nhan & 5/10 con tai ngay 6.
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Triéu chiing hé hap gdom ho, hat hoi hoac chay
nuéc miii xuat hién ¢ 4/10 con tai ngay 6. Cac
biéu hién giam dan tit ngay 12 va khéng con ghi
nhan vao ngay 15 (Bang 6).

Dién bién trén phu hop véi dic diém thudng
gép cta nhiéu virus HIN2 doc luc thap, trong
d6 ga c6 thé khong chét hoac chi biéu hién bénh
hé hap nhe khi gdy nhiém don tic nhan. Bi &
cs. (2010) ghi nhan cac ching virus cim
A/HIN2 khao sat nhan lén vu thé ¢ phéi nhung
khéng gay chét va hdu nhu khéng tao biéu hién



Nguyén Thi Thu Hang, Nguyén Thj Lan, Hoang Thi Phwong, Dao Lé Anh

lIAm sang ro trén ga sach bénh. Begum & cs.
(2023) ciing khong ghi nhan t vong sau gay
nhiém qua dudng mai - mét 6 ga thuong phim,
méc dit vAn quan sat tén thuong tai khi quan,
phdi va rudt. Tuy nhién, nghién ciu hién tai st
dung dudng tiém tinh mach, khéng phai duong

phoi nhiém ty nhién; vi vay mic d6 biéu hién
lam sang va phan bd t6n thuong chi duge moé ta
trong giéi han cia md hinh nay. Trong diéu kién
thuc dia, mtc d6 bénh con c6 thé bi anh hudng
bdi dong nhiém, diéu kién chin nudi va tinh
trang mién dich ctia dan.

Hinh 1. Phéi triing sau gay nhiém dich bénh pham HIN2 (A) va phéi d6i chitng (B)

Bang 6. Dién bién triéu chiing lam sang & ga gAy nhiém HIN2

Ngay sau gay nhiém (dpi)

Triéu chirng
0 3 6 9 12 15
Mao, tich tim tai 0/10 2/10 2/10 1/10 0/10 0/10
O rdi, xu I6ng, van dong kém 0/10 0/10 5/10 4/10 2/10 0/10
Viém két mac, phut mét, chay nwéc mét 0/10 0/10 3/10 2/10 0/10 0/10
B& an hoac giam an 0/10 3/10 6/10 3/10 1/10 0/10
Tiéu chay 0/10 1/10 5/10 3/10 1/10 0/10
Triéu chirng hé hap 0/10 1/10 4/10 3/10 1/10 0/10

Ghi chii: Gia tri trinh bay 1a s6'ga co triéu chiing/sé ga dugc theo doi; dpi: Ngay sau gdy nhiém. T4t

ca céc chi tiéu 6 nhém déi chiing déu Ia 0/10.

Bang 7. K&t qua phat hién RNA HIN2 tai cac cd quan sau gy nhiém

Ngay sau gay nhiém Co quan

(dpi) Khi quan Phéi Lach Than Tuyén tuy Méau Phan
0 0/2 0/2 0/2 0/2 0/2 0/2 0/2
7 2/2 2/2 2/2 2/2 0/2 0/2 2/2
14 2/2 2/2 2/2 2/2 0/2 0/2 1/2
21 1/2 2/2 1/2 1/2 0/2 0/2 0/2
28 1/2 1/2 0/2 0/2 0/2 0/2 0/2

Ghi chi: Gia tri trinh bay 1a s6 ga c6 két qua real-time RT-PCR duong tinh/s6 ga duoe kiém tra;

dpi: Ngay sau gdy nhiém.
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3.4. Sy phan b6 RNA virus theo co quan va
thoi gian

Truée gdy nhiém, t4t cd mau duge kiém tra
déu am tinh. Tai ngay 7, RNA HIN2 dugc phat
hién & khi quan, phéi, lach, than va phan cta ca
2 ga dugc 18y mau. Két qua duong tinh ¢ khi
quan, phdi, lach va than tié€p tuc dudc ghi nhan
tai ngay 14 va 21 véi tAn sudt khac nhau. Pén
ngay 28, RNA virus vAn dugc phat hién & khi
quan va phdi cia 1/2 ga, trong khi lach, than va
phan 4m tinh. Khoéng phat hién RNA virus
trong tuyén tuy hodc mau tai bat ky thoi diém
nao (Bang 7).

RNA virus dugc phat hién kéo dai nhat tai
khi quan va phdi, phu hgp véi tinh huéng mé ho
h&p thuong duge méd td d6i véi virus cdm
A/HIN2. Bi & cs. (2010) cho thay cac chung
H9N2 khao sat nhan lén chu yéu & phéi ga, trong
khi lugng virus 6 gan va lach thap ho#c khong
phat hién 6 mot s6 co quan khac. Két qua duong
tinh tai lach va than trong nghién ctiu hién tai c6
thé lién quan mot phan dén dudng giy nhiém
tinh mach, tao diéu kién dé virus hoic RNA virus
ti€p can cac mo ngoai dudng hd hap & giai doan
s6m. Tuy nhién, real-time RT-PCR chi chting
minh sy hién dién cia RNA va khong phan biét
virus con kha nang 1ay nhiém véi RNA ton luu;
vi vay khong thé khang dinh virus con séng hoic
dang nhan lén tai tdt cd cac md duong tinh.
Trong m6 hinh giy nhiém qua dudng mii - méit
cia Begum & cs. (2023), RNA HIN2 dugc phat
hién 6 khi quan, phéi va rudt tit 1 dén 10dpi va
khéng con phat hién sau 15dpi. So v6i nghién
ctiu d6, viéc phat hién RNA dén 28dpi tai khi
quan/phdi trong nghién ctu hién tai kéo dai hon;
tuy nhién khac biét vé chung virus, dudng giy
nhiém, loai mAu, thoi diém 14y miu va d6 nhay
xét nghiém khéng cho phép suy dién truc tiép
rang virus lay nhiém con ton tai dén 28dpi. Két
qua real-time RT-PCR 6 céac thoi diém mudn vi
vay cAn dudc hiéu 1a bing chiing cia RNA virus,
khong phai bang chiing vé virus con soéng hoic
con kha néng 1ay nhiém.

RNA HO9N2 dugc phat hién trong phan &
ngay 7 va 14 nhung khéng con 6 ngay 21. Két
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qua nay cho thdy RNA virus c6 thé hién dién
trong mau phan trong mdt khoang thoi gian giéi
han ctia mé hinh thi nghiém, nhung chua du dé
khing dinh dong hoc bai thai virus 1y nhiém.
Mbi thoi diém chi c6 2 ga dude kiém tra va
nghién ctiu khéng thu mau ngoay hau hong/16
huyét 14p lai trén cting ca thé. Cac nghién ctu
tiép theo nén 14y mau doc theo thdéi gian, bao
c4o gia tri Ct ho#c s6 ban sao RNA va phan lap
virus ti mau ngoay dé danh gia chinh xac hon
dong hoc bai thai.

Nhin chung, chudi két qua ti phat hién
RNA trong mau thuc dia, phan lap trén tring
ga c6 phoi, gdy nhiém thuc nghiém va danh gia
bénh 1y cho thay ching HIN2.HY1.2 c6 kha
ning nhan 1én tét trén phoi nhung chi gy bidu
hién 1am sang nhe va khong giy tli vong trong
mé hinh khao sat; bién d8i bénh ly tap trung
cht yéu & dudng hé hap, trong khi RNA virus
dugc phat hién tam thoi d mot s6 co quan ngoai
hé hap. Do st dung dudng gy nhiém tinh
mach, mo6 hinh nay khong phan anh day dua dién
bién ctia nhiém tu nhién, nhung minh hoa gia
tri cia viéc két hop xét nghiém phan ti, phan
lap virus va danh gia thuc nghiém dé dac trung
cac ching H9N2 luu hanh. Trong béi canh
H9N2 c6 kha ning cung cap cac phan doan gen
cho cac virus cim A tai phidn doan khac, viéc
ting cudng gidm sat, phan 1ap va dac trung di
truyén cac chung tit dan c6 biéu hién bénh c6 §
nghia d6i v6i kiém soat bénh trén gia cAm va
tiép can Mot stic khoe (Pu & cs., 2015; Peacock
& cs., 2019).

3.5. Bién d6i bénh ly dai thé va vi thé

9

O cac ga giy nhiém dugc mé kham, tén
thuong dai thé nhin chung ¢ mic d6 nhe dén
vita, gbm sung huyét hodc xuat huyét niém mac
méit, viéem khi quan nhe, dich nhdy va xuit
huyét 14m ch&m & khi quan, sung huyét phdi,
sung huyét hodc xuat huyét nhe tuyén tc, dich
quanh tim, lach va than sung, cang mot s6 diém
xudt huyét 6 da day tuyén, rudt va co. Khong
ghi nhan tén thuong dai thé rd & tai Fabricius
va tuyén tuy. Mot s6 ton thuong dai dién dugce
trinh bay tai hinh 2.
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Ghi chi: A: Xuat huyét niém mac mdt; B-C: Khi quan xudt huyét I&m chdm va c6 dich nhdy; D: Xuat huyét co
dui; E: Tuyén tic xuat huyét nhe; F: Phéi sung huyét/xuat huyét; G: Tim sung va c¢6 dich quanh tim; H: Ruét

xuét huyét.

7

Hinh 2. M6t s6 ton thuong dai thé & ga gady nhiém HIN2

TR L

Ghi chu: i: Phéi sung huyét/xudt huyét (H&E, 40X); ii: ThAm nhiém té& bao viém tai biévuqmé phé quan (H&E,
40X); iii: Viém co tim (H&E, 40X); iv: Xuat huyét viung ngoai tim mac (H&E, 40X); v-vi: O hoai tit ¢ gan (H&E,
40X); vii: Tén thuong cdu than (H&E, 40X); viii: Thoai héa té bao éng than (H&E, 40X).

Hinh 3. Bién ddi bénh 1y vi thé & ga gay nhiém HIN2

O nhém ddi chiing, ciu tric vi thé ctia khi
quan, phéi, tim, gan, than, tuyén tc, tuyén tuy
va rudt khong ghi nhan bién d6i dang chd y. O
nhém giy nhiém, khi quan c6 phu né va tham
nhiém khu trd t€ bao viém don nhan; phdi c6
sung huyét, phi dai co tron phé& quan va tham
nhiém t& bao viém. Tim xuét hién sung huyét,
viém co tim va xuat huyét ving ngoai tAm mac.
Gan c6 sung huyét, phu né, ting sinh dng mat,
khong bao va hoai ti t& bao gan kém tham
nhiém t& bao don nhan. Than cé viém cau than,
xuét huyét ké, thoai héa hoic hoai tii t& bao éng
than. Tuyén tuy c6 thoai héa khong bao va
apoptosis biéu mé nang tuyén; rudt c6 day niém
mac, thAm nhiém t& bao viém don nhan va hoai
tt biéu mé (Hinh 3).

Céc tén thuong tai khi quan va phéi phu
hdp véi cac mo ta trube day, trong d6 dudng ho
hép 14 vi tri t6n thuong néi bat sau nhiém HON2

(Nili & Asasi, 2002; Bi & cs., 2010; Begum & cs.,
2023). Viéc ghi nhan bién déi & than, gan, tim
va rudt cho thay ton thuong trong mo hinh thi
nghiém khéng chi giéi han & hé ho hap. Tuy
nhién, tén thuong mé hoc khong dong nghia véi
bing chiing virus nhan lén tryc tiép tai co quan.
Trong nghién ctiu nay, RNA dudc phat hién &
lach va than nhung khéng c6 két qua xét
nghiém d6i v6i gan ho#c tim; do d6, co ché cua
cac ton thuong ngoai ho hap chua thé xac dinh.
Céac bién déi quan sat dude ¢ thé lién quan truc
tiép hodc gidn tiép dén nhiém virus, dap tng
viém toan than, dudng tiém tinh mach hosc cac
yéu t& nén cua dong vat thi nghiém

4. KET LUAN

RNA virus cim A/HIN2 dugec phat hién
trong 22/55 mAu mo thu tit gia cAm c6 biéu hién
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bénh tai bon trang trai khao sat, tuong tng ty 1&
phat hién 40,0% & cadp mAu md. Mudi hai miu
cho dich niéu mé c6 hoat tinh HA va bay chiing
dap tung tiéu chi HI duge lua chon dé tiép
truyén; HON2.HY1.2 dat hiéu gid cao nhit,
8,89 x 107 EID,/ml. Trong mé hinh gy nhiém
tinh mach trén ga 21 ngay tudi, ching nay
khéng gay ti vong nhung tao cac biéu hién 1am
sang nhe, rd nhat 6 6-9dpi. RNA virus dudc
phat hién kéo dai nhat tai khi quan va phéi dén
28dpi, déng thoi xuit hién tam thoi 6 lach, than
va phan. Bién d6i bénh ly dai thé va vi thé cha
yéu dudc ghi nhan 6 dudng hé hap va mdot s6 co
quan ngoai hoé hap. Cac két qua nay dic trung
cho tap mau khao sat va mé hinh giy nhiém
tinh mach, khong dai dién cho ty 1é luu hanh
hodc dién bién ctia nhiém ty nhién. Giai trinh tu
cac gen HA/NA va gay nhiém qua dudng hé hap
tu nhién hon sé cin thiét dé lam ré dong di
truyén, cac ddu 4n phén ti va dic diém giy bénh
cua chung. Vé y nghia thuc tién, két qua nhan
manh nhu cau gidm sat virus cim A/HIN2 6 cac
dan gia cam c6 biéu hién hé hép, két hop phan
lap va giai trinh tu virus dé theo ddi bién d6i di
truyén, nhan dién sém cac chting cé dic tinh bat
thudng va hé trg danh gia nguy cd d6i véi chan
nuodi ciing nhu stic khée cong dong.
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