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Bénh dich ta lon chau Phi (DTLCP) 12 bénh truyén nhiém nguy hiém & lgn véi ty 18 tir vong 1én dén 100%, gay thiét hai
kinh té nghiém trong. Hién nay, hiéu qua cta cac vac-xin con han ché, dic biét véi chling tai té hop genotype I/11, viéc
hiéu rd co' ché mién dich ctia vat chii 12 vo cung cip thiét. Nghién ciru danh gia sw biéu hién gen ciia cac cytokine va
chemokine trong t€ bao dai thwc bao phé nang lgn (PAMs) nhiém vi rit DTLCP tai t6 hop bang phwong phap qRT-PCR.
Két qua cho thdy, nhém cytokine khang vi rit (IFN-y, IFN-q, IFN-B, TNF-a) ting manh, dat dinh tai 48 gio sau nhiém (hpi)
va duy tri dén 72 hpi. Cac cytokine tién viém (IL-1a, IL-1B, IL-12p40, IL-17A) tang rd rét tir 6 dén 48 hpi, dong vai tro khéi
phat va Khuéch dai dap #ng viém. Dong thoi, nhém Th2 cytokKine (IL-4, IL-10, IL-11, IL-13) dat mirc téi da & 24-48 hpi,
gitip cAn bang phan irng viém va thic ddy mién dich dich thé. Cac chemokine (CCL2, CCL3, CCL14, CXCL9) déu ting dang
ké, diac biét CXCL9 dat dinh sé'm & 24 hpi, ho trg huy dong t€ bao mién dich. Nghién ciru chi ra sw diéu hoa chit ché giira
cytokine va chemokine trong giai doan 24-48 hpi, cung cip co sé khoa hoc quan trong dé hiéu ro co ché kiém soat vi rat
va diéu hoa mién dich thich ¥ng d6i véi chang DTLCP tai t6 hop tai Viét Nam.

Tir khéa: biéu hién gen, chemokKine, cytokine, dich ta lo'n chiu Phi, dai thwc bao phé nang lgn.
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Abstract:

African swine fever (ASF) is a serious infectious disease in pigs, with mortality rates reaching 100% and causing severe
economic losses. Currently, the efficacy of available vaccines remains limited, particularly against the recombinant ASF
virus (ASFV) genotype I/II strains, making it essential to understand the host immune mechanisms involved. This study
evaluated the gene expression of selected cytokines and chemokines in porcine alveolar macrophages (PAMs) infected with
recombinant ASFV genotype I/II strains using quantitative real-time PCR (qRT-PCR). The results demonstrated that the
antiviral cytokines (IFN-y, IFN-«, IFN-$, and TNF-a) were strongly upregulated, peaking at 48 hours post-infection (hpi) and
remaining elevated until 72 hpi. Pro-inflammatory cytokines (IL-1«, IL-1f, IL-12p40, and IL-17A) increased significantly
between 6 and 48 hpi, contributing to the initiation and amplification of the inflammatory response. Concurrently, Th2
cytokines (IL-4, IL-10, IL-11, and IL-13) reached peak levels at 24-48 hpi, helping to balance the inflammatory response
and promote humoral immunity. The chemokines (CCL2, CCL3, CCL14, and CXCL9) exhibited substantial increases, with
CXCL9 peaking early at 24 hpi, supporting the recruitment of immune cells. These findings indicate tight regulation of
cytokines and chemokines during the 24-48 hpi, providing an important scientific basis for understanding viral control
mechanisms and the regulation of adaptive immunity against recombinant ASFV strains in Vietnam.
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1. it van de

Bénh dich ta lon chau Phi (DTLCP; African swine
fever: ASF) 1a bénh truyén nhiém nguy hiém do vi rut
chi gdy bénh & lon nudi va lon rirng, khong gay bénh cho
cac loai ddng vat khac, lon nhiém bénh c6 kha ning chét
1én dén 100%, gy tac dong lén dén nganh chan nudi
lon va kinh té d6i véi cac nwde phat trién va dang phat
trién [1, 2]. Bénh DTLCP c6 kha nang 1y lan nhanh, giy
thiét hai lén, khong 1ay nhiém va giy bénh & nguoi, vi
rut c6 strc dé khang cao, ton tai 1au & ngoai méi trueong
va trong cic san phiam cua lgn, bénh lay lan truc tiép tir
lon bénh sang lon chwa méc bénh, san phdm lgn mang
mam bénh, hodc gian tiép qua cic loai vat chl trung gian
mang mam bénh (ve, mong, con tring, gam nhim, chim
di cw...) [3], cAc phwong tién van chuyén, thirc dn chan
nudi, dung cu chin nudi va ca yéu té con nguoi [2-5].
Nam 2007, bénh xuit hién & Georgia, sau d6 lan réng ra
cac nwéc dong Au nhw Nga, Belarus, Ukraine, Estonia,
Litva, Latvia, Romania, Moldova, Cong hoa Séc va Ba
Lan [6]. Tai chau A, bénh DTLCP lan d4u tién dwoc phat
hién tai Trung Qudc vao dau thang 8/2018 [7], sau d6
1a tai Méng C6 vao dau thang 1/2019, Campuchia vao
thang 4/2019, Han Qudc vao thang 5/2019, Viét Nam
vao thang 2/2019, Lao vao thang 6/2019, Philippines
vao thang 7/2019, Myanmar vao thang 8/2019, Pong
Timor vao thang 9/2019 va An Do vao thang 5/2020
[8]. Nam 2021, cac ching vi rut DTLCP genotype I c6
déc lwc thdp da dwoc phat hién & lgn Trung Quéc. Cac
chuing nay khong cé kha nang hip phu hong ciu (HAD)
va co su trong dong vé mit di truyén véi chung NH/P68
dwoc bao cdo & B6 Pao Nha vao nhitng nam 1960. Pén
nam 2023, ching vi rat DTLCP tai t6 hop kiéu gen I va
II (ching lai) da dwoc bdo cido va md ta day da & Trung
Qudc. Vao cudi nam 2023, cac ASFV tai t6 hop ki€u gen |
va Il nay da dwoc bao céo tai Viét Nam, nhwng kha nang
dap (rng mién dich & cdp do té bao clia cac chiing lai van
chwa dwgc danh gia tai Viet Nam.

Cytokine gitt vai tro then chét trong diéu hoa mién dich
bam sinh [9] va thich Gng cua vat chu khi nhiém vi rat
DTLCP [10]. Ngay sau khi xam nhap, vi rat DTLCP nhan
1én manh trong dai thwc bao, kich thich giai phéng nhiéu
cytokine tién viém nhw TNF-q, IL-1B, IL-6, IL-8 [10, 11].
Nhitng cytokine nay cé tac dung khéi dong phan tng
viém, huy déng bach cau trung tinh, dai thuc bao va té
bao lympho dén 6 nhiém, gép phan kiém soat vi rut giai
doan dau. Pong thoi, interferon nhéom I (IFN-a/B) va
IFN-y cling d6ng vai tro quan trong trong trc ché sy nhin
l1én cua vi rut, kich hoat hoat déng khang vi rut cda dai
thwe bao va té bao tiéu diét tw nhién (natural killer - NK)
[11]. Tuy nhién, vi rat DTLCP da c6 su thay déi nhiéu co
ché (rc ché san xuit hodc chidn tin hiéu cta interferon
va cac cytokine khang vi ridt, giap vi rat trén thoat dap
trng mién dich. Bén canh d6, sw mit can bing cytokine
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thwong xay ra cta vat chi nhiém vi rat DTLCP [12].
Nong d6 cao kéo dai cla cac cytokine tién viém (IL-1p,
TNF-a, IL-12) c6 thé din dén tinh trang “bio cytokine”,
gay ton thwong mo, suy da co quan va tang ty 1€ ti vong
[13]. Ngwoc lai, mét s6 cytokine chéng viém nhw IL-10
va IL4 lai dwoc tang cweong, lam suy gidm chirc nang ctia
té bao T va dai thwc bao, tao diéu kién cho vi rit nhan 1én
va lay lan trong co thé. Sy twong tac phirc tap gitra cac
cytokine tién viém va chéng viém khong chi quyét dinh
mirc do ki€ém soat vi rut DTLCP ma con anh hwdng dén
tinh trdm trong ctia bénh [13].

Cytokine vira 1a cong cu thiét yéu gidp vat chi khoi
dong va diéu phdi mién dich chdng lai vi rat DTLCP, vira
12 muc tiéu ma vi rat loi dung dé né tranh hoac lam réi
loan dap &ng mién dich. Hi€u rd vai tro va co ché diéu
hoa cytokine trong nhiém vi riit DTLCP c6 y nghia quan
trong cho viéc tim kiém d4u 4n sinh hoc, xay dung bién
phap diéu tri hd trg, cling nhw phat trién vac-xin hiéu
qua trong phong chdng bénh DTLCP. V& muc dich cta
nghién ciru nay, ching téi danh gia mic do biéu hién cia
cac cytokine va chemokine trong t& bao PAMs nhiém vi
rut DTLCP ching lai (tai t6 hop genotype I/1I) va cung
cip mot cai nhin khai quat hon vé qua trinh nhan 1én cta
vi rat DTLCP trén té bao.

2. \at liéu va phuong phap nghién ciiu
2.1. Vat liéu

Té bao Porcine alveolar macrophage (PAMs) dwoc thu
thap tlr phéi lon sach theo céng bé trwdc diy cia nhéom
nghién ctry, s6 lwong té€ bao lwu triv 1a 5x10° t&€ bao/ml/
ong [14].

Chung vi rat DTLCP tai t6 hop genotype I/11, serotype
8 (ky hiéu: ASFV/NIVR-38-2025) c¢6 ngudn gdc tir Lang
Son va dwoc phén 14ap trén t€ bao PAMs. Néng do vi rit
DTLCP ching NIVR-38-2025 la 3x106° HAD, /ml.

Cac hoa chit, sinh phdm khac: Moi trweong nudi cly
t€ bao Dulbecco’s modified eagle’s medium (DMEM,
Thermo Fisher, My), khang sinh, khdng ndm (Sigma, My),
TRIzol (Invitrogen, My), kit tong hop cDNA (Thermo,
My), SYBR® Green Master Mix (Roche, M), nwéc free
RNA/DNA (Invitrogen, M¥), PBS (Sigma, M¥).

2.2. Phwong phdp nghién ciru

2.2.1. Phwong phdp nudi cdy t€ bao PAMs va gdy nhiém
vi rut DTLCP

Té bao dwgc nudi trong moi trwong Dulbecco’s
modified eagle’s medium (DMEM, Thermo Fisher, My)
trén dia 06 giéng, bd sung thém khang sinh 100 1U/ml
Ampicillin (100 mg/ml) va 10% huyét thanh bao thai bé
sach vo trung (FBS, Invitrogen) va nudi cy trong diéu
kién 5% CO, & 37°C va dwoc sir dung & nong do 1x10° té
bao/ml/giéng.
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Phwong phap chuidn dé vi rat két hop phan trng hip
phu hong ciu (HAD) dung trong gidm dinh vi rat DTLCP
theo cong bo truwdc diy cia nhém nghién cteu [14]: Hiéu
gia vi rat DTLCP ching NIVR-38-2025 dwgc tién hanh
theo quy trinh di dwoc nhém nghién ctru cong b6 treéc
dé. Theo dd, chiing NIVR-38-2025 dwoc pha lodng thap
phan theo co s8 10 va st dung dé gay nhiém cho té bao
nudi cdy trong dia 96 giéng, moi do pha lodng dwoc thir
nghiém trén 8 giéng t& bao da dwoc chuin bi san véi mat
dod 2x105 té& bao/giéng. Sau 24 gir gay nhiém, hong ciu
lon néng dd 1% dwgc b6 sung vao cac giéng nudi ciy
nham phat hién sy hién dién cta vi rit théng qua hién
twong hinh thanh dam “hoa hong”, két qua ctia qua trinh
h4p phu hdng ciu 1én bé mit cac té bao PAMs nhiém vi
rat DTLCP. Hiéu gia vi rat dwoc xac dinh dwa trén gia tri
HAD, (50% hap phu hong ciu) sau 5 ngay gy nhiém,
va dwoc biéu thi du¢i dang HAD, /ml theo cong thirc
da dwoc cong bo trwdc day. Nong do nhiém trung da
6 (MOI) dwoc tinh bang cong thirc: s6 lwong vi rut cho
vao/sd luwgng té bao.

Vi rat DTLCP chung téi t6 hop genotype 1/11 (NIVR-
38-2025) dwoc gy nhiém trén té bao PAMs (1x10° t&
bao/ml/giéng/dia 6 giéng) v&i nong do 0,01 MOI, té bao
sau gdy nhiém dwoc nudi & diéu kién 5% CO, & 37°C.
Thu té bao sau gy nhiém sau 6, 12, 24, 48 va 72 gi dé
danh gia biéu hién cta cac cytokine va chemokine bang
cach ly tam 2.000 vong/phut trong vong 5 phut thu can
té€ bao. Phwong phap real-time PCR theo khuyén céo cua
T6 chivc Thi y Thé gi¢i (WOAH - World Organisation for
Animal Health) dwoc str dung dé xac dinh sy c6 mat cua
vi rat DTLCP sau 6, 12, 24, 48 va 72 gio gdy nhiém &
nong do 0,01 MOI trén té bao PAMs.

2.2.2. Phwong phdp tdch chiét RNA va sinh téng hop
cDNA tir t€ bao PAMs

Thu thap t€ bao PAMs sau gdy nhiém, t&€ bao dwoc
rira qua PBS lanh 2 I4n, tach chiét RNA téng s bang
TRIzol (Invitrogen) theo hwéng dan ctia nha san xuit.
Téng hop cDNA, téng s6 2 ug RNA dwogc loai bo DNA
bang cach thém vao 1,0 don vi (unit) DNase I va 1,0 ul
dung dich dém phan &ng 10x (Thermo Scientific), sau
d6 1 30 phiat & 37°C. D€ dirng sw hoat dong clia DNase |,
b8 sung 1,0 pl dung dich EDTA noéng dé 50 nM vao dung
dich va dun & 65°C trong 10 phut. S dung san phim
nay dé tong hop cDNA bang bo kit Maxima First Strand
cDNA Synthesis Kit (Thermo Scientific), theo hwéng dan
cta nha san xudt.

2.2.3. Phwong phdp quantitative real-time PCR (qRT-
PCR) xdc dinh biéu hién ctia gen cytokine va chemokine

Dbé danh gid mirc d6 biéu hién cua cac cytokine, chung
toi thiét ké moi cho phan &ng qRT-PCR st dung phan
mém Lasergene (DNASTAR, My) (bang 1), va thuwc hién
phan rng qRT-PCR bang cach st dung 2xAmpigen SYBR

%H%-IE 68(9) 9.2026

Green Master Mix (Enzo Life Sciences, Farmingdale,
NY, My), theo hwéng dan clia nha san xuit. Gen GAPDH
(glyceraldehyde-3-phosphate dehydrogenase) cta lon
duwoc st dung 1a gen déi chirng tiéu chuin dé tinh toan
mirc d6 biéu hién ctia cic gen théng qua qua trinh tiéu
chuén hoa chitlwgng RNA. Mirc o biéu hién ctia cac gen
duoc tinh todn bing phwong phap 2-24théng qua mic
d6 biéu hién ctia gen ddi chirng GAPDH [15].

Bang 1. Cac cdp mdi trong phan (rng quantitative real-time PCR.

Trinh tw cac cap méi (5'-3") Mi s6 truy cap

Gen F: moi xuoi; R: méi ngwoc trén GenBank
F: ACACTCACTCTTCTACCTTTG
GAPDH NM_001206359.1
R: CAAATTCATTGTCGTACCAG
F: CAGCTTTGCGTGACTTTGTG
IFN-y X53085
R: GATGAGTTCACTGATGGCTTT
F: CCCCTGTGCCTGGGAGAT
IFN-a XM_003480507.1
R: AGGTTTCTGGAGGAAGAGAAGGA
F: AGTTGCCTGGGACTCCTCAA
IFN-B8 GQ415073.1
R: CCTCAGGGACCTCAAAGTTCAT
F: CGTTGTAGCCAATGTCAAAGCC
TNF-a X54859
R: TGCCCAGATTCAGCAAAGTCCA
F: GTGCTCAAAACGAAGACGAACC
IL-1a NM_214029.1
R: CATATTGCCATGCTTTTCCCAGAA
F: TGAAGAGAGAAGTGGTGTTCTGC
IL-1B AJ747049
R: GGTACAGATTCTTTCCCTTGATCC
F: GATGCTGGCCAGTACACC
IL-12p40 U08317
R: TCCAGCACGACCTCAATG
F: CAAGCGGTGGCGTTTTGCCT
IL-17A NM_001005729.1

R: GTCTCCGTCGGGGATGGGCT
F: ATCCCAACCCTGGTCTGC

IL4 X68330
R: TCCTGTCAAGTCCGCTCA

F: GCCTTCGGCCCAGTGAA

IL-10 NM_214041.1
R: AGAGACCCGGTCAGCAACAA
F: CCGCACAGCTGAGAGACAAAT

IL-11 XM_021095008.1
R: GCCTCAGGTAGGAAAACAGGT
F: GGTCATTGCTCTCACCTGCT

IL-13 NM_213803.1
R: GGGTGTCTTCTGGTTCTGGG
F: GCGGCTGATGAGCTACAGAAG

CCL2 NM_214214
R: CCGCGATGGTCTTGAAGATC
F: CTTCCTCGCAAATTCGTAGC

CCL3 NM_001009579
R: GCATTCAGCTCCAGGTCAG
F: ACCCAGCACTTTTACCGAGG

CCL14 NM_001256775
R: TGTCTGGAGCGCAAGAGAAG
F: CTCAGCTTTTCCCGCAGAGT

CXCL9 NM_001114289

R: TTGGTGGCCTTCTTGTCAGG

IL: Interleukin; IFN: Interferon; TNF: Tumor Necrosis Factor; CCL: C-C
motif chemokine ligand, va CXCL: C-X-C motif chemokine ligand.
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2.2.4. Xt ly s6 liéu

S8 liéu dwgce phan tich bang phwong phap One-way
ANOVA va duwgc danh gid so sanh sy khac biét bang
phwong phap Tukey’s multiple comparison test. Gia tri
P<0,05 dwoc xem 1a c6 y nghia théng keé.

3. Két qua va ban luan

3.1. Sw biéu hién cia cdc IFN-s va TNF-a mRNA
trong té bao PAMs nhiém vi rit DTLCP chiing tdi té
hop genotype I/11

Trong nghién ctru nay, ching toi danh giad mc do
bién d6i ctia gia dinh gen Interferon (IFN-s) bao gom
IFN-a, IFN-y, va IFN-B mRNA trong té bao PAMs giy
nhiém vi rat DTLCP chung lai (tai t6 hop genotype I va
I1) v&i nong dd gy nhiém 13 0,01 MOL. Két qua thé hién
tai hinh 1 cho thay, IFN-q, IFN-y va IFN-B mRNA d3i tang
dang ké sau 6 gio gdy nhiém va kéo dai sau 72 gior gay
nhiém (P<0,05), cu thé IFN-a mRNA d ting tir 1,23 dén
14,23 1an sau 48 gior gdy nhiém va tang 10,04 sau 72 gid
gay nhiém (P<0,05). IFN-y va IFN-B mRNA da ting ti
1,56 dén 28,45 lan va tir 1,45 dén 6,45 lan sau 48 gio gy
nhiém (P<0,01) va sau 72h gay nhiém lan lwot 12 28,25
lan va 6,25 lan (P<0,01) so v&i nhém d6i chirng khong
gay nhiém (hinh 1). Mot s6 nghién ctru gan day da chirng
minh rang, gia dinh gen IFN-s bao gdm IFN-q, IFN-y va
IFN-B8 mRNA déng vai tro quan trong trong viéc bao vé va
trc ché sy gia ting bénh ly ctia vat chti khi bi nhiém mam
bénh [10, 12, 16]. Hon nira, sy ting biéu hién cta IFN-q,
IFN-y va IFN-B mRNA kich thich vat chd san sinh mién
dich badm sinh va mién dich dich thé thong qua viéc kich
thich san sinh 1&p Th1 cytokine va cac cytokine khac c6
lién quan dén qua trinh d4ap (rng mién dich nham ngin
chan sw gia tang va sinh bénh hoc ctia vat chu [10, 11].
Ngoai ra, IFN-q, IFN-y va IFN-B mRNA 14 yéu t6 thiét yéu
va 13 chit diéu hoa quan trong trong viéc kich hoat cac
con dwong mién dich hodc truyén tin hiéu dé kiém soat
dap &ng mién dich bdm sinh cta vat cha d6i véi mam
bénh nhu con dwdng truyén tin hiéu mién dich (immune
signaling pathway) JAK-STAT, interferon nhém I, MAPK
hodc NF-xp signaling pathway [10, 14, 17]. Két qua cua
nghién cru di chirng minh rang, mirc do biéu hién clia
IFN-a, IFN-y va IFN-B mRNA trong dong té bao PAMs da
tang l1én dang ké sau khi gy nhiém vi riat DTLCP ching
lai & ndéng dd 0,01 MOI sau 6 gi¢r sau nhiém va kéo dai
dén 72 gitr sau nhiém. Nhirng két qua nay chi ra rang, sw
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gia tang IFN-q, IFN-y va [FN-B mRNA trong té bao PAMs
doéng vai tro quan trong trong viéc dap tng mién dich
bam sinh va dich thé cua vat chu trong dap (rng mién
dich d&i véi vat chi nhiém vi rat DTLCP.

TNF-a 1a mot cytokine giy viém dwoc san xuit bdi
cac t&€ bao mién dich nhw dai thwc bao, bach cau don
nhan hoic té€ bao lympho T va 1a mot thanh phan quan
trong clia dap &ng viém déi véi nhiéu mam bénh khac
nhau, bao gobm vi rut, vi khuin va ky sinh trung [9, 18].
N6 cling quan trong d6i véi kha nang khang nhiém trung
in vivo va in vitro [9]. Co ché cia TNF-a & dong vat da
dugc chirng minh ré rang & chd né anh hwéng dén qua
trinh san xuat apoptosis, kich hoat tin hiéu té€ bao - té
bao, kich thich san xuit mot s6 cytokine gay viém va
sw di chuyén cua cac té bao viém dén cac vi tri nhiém
trung [19]. TNF-a hoat dong va lién két véi mét s6 Tho,
Th1, Th2 hoac Th17 cytokine, trong d6 cac ho interferon
doéng vai tro quan trong, dé tao ra mot dap ing mién dich
qua trung gian té bao hiéu qua ddi véi mam bénh [14, 19,
20]. Trong nghién ctru nay, té bao PAMs dwoc gy nhiém
vi rat DTLCP chung lai (ti t6 hop genotype I va II) véi
ndong dd giy nhiém 1a 0,01 MOJ, sau 6 gio gdy nhiém
biéu hién cia TNF-a mRNA tang l1én dang ké (3,54 lan,
P<0,05) va sw biéu hién ciia TNF-a mRNA ting cao nhit
dwoc ghi nhin sau 48 giv, ting 18,62 lan so véi nhom
d6i chirng khong gay nhiém (P<0,01) va sau 72 gior sau
gay nhiém su biéu hién cia TNF-a mRNA duy tri & mitc
tang 15,44 1an so v&i nhém d6i chirng (P<0,01) (hinh 1).

Gan day, mot nghién ciru di ching minh rang, vai
tro cia TNF-a trong viéc hoat dong va lién két véi cac
cytokine khac dé ki€ém soat dap (rng mién dich qua trung
gian t& bao ddi v&i bénh truyén nhiém nhw cim gia cAm
¢ ga va ngwoi [21]. Sw tang 1én clia TNF-a mRNA trong
té€ bao PAMs gay nhiém vi rat DTLCP ching lai (tai to
hop genotype I va II) véi nong do gy nhiém 12 0,01 MOI
trong nghién ctru ctia ching tdi chi ra rang, vai tro cua
TNF-a trong viéc kiém soat va hoat dong cung v&i cac
cytokine khéc trong viéc tao ra dap trng mién dich qua
trung gian té bao dé€ chdng lai vi rut DTLCP. Hon nita,
muc dd biéu hién mRNA ctia TNF-a va IFN-s trong té bao
PAMs c6 mdi twong quan cao va diéu nay cho thiy rang,
su kich hoat va lién két gitra IFN-s va TNF-a trong té bao
PAMs c6 thé kich (rng mirc @6 mién dich qua trung gian
té€ bao va mién dich dich thé cua vat chu dé khang lai vi
rut DTLCP.
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Hinh 1. Sw biéu hién cua cac IFNs va TNF-a mRNA trong té bao PAMs nhiém vi rat DTLCP chiing tai té ho'p genotype I/ll. Cac ky tw * thé
hién sw khac nhau cé y nghia théng ké (*P<0,05; **P<0,01 va ***P<0,001).

3.2. Sw biéu hién cta cdc cytokine tién viém trong
té bao PAMs nhiém vi rut DTLCP chiing tdi t6 hop
genotype I/11

Cac cytokine tién viém bao gom IL-1a, IL-1B,
[L-12p40 va IL-17A mRNA déng vai tro quan trong va
diéu hoa phan tng mién dich bim sinh va mién dich
qua trung gian t&€ bao ddi v&i cac bénh truyén nhiém va
viém man tinh [10, 12, 20]. IL-1a, IL-1p, IL-12p40 va
IL-17A mRNA kich thich sy ting biéu hién ctia cac Th17
cytokine va giy ra hodc lién quan dén sy biéu hién cta
[FN nhém I thong qua viéc kich hoat JAK-STAT, MAPK,
ERK/AKT signaling pathway, sau d6 kiém soat va diéu
hoa phan trng mién dich d6i véi mam bénh [10, 12, 20].

Trong nghién cttu nay, ching t6i danh gid mic do
biéu hién cta cic cytokine tién viém bao gom IL-1q, IL-
1B, IL-12p40 va IL-17A mRNA trong t€ bao PAMs giy
nhiém vi rat DTLCP chung lai (tai t6 hop genotype I va
I1) v&i nong dd gy nhiém 13 0,01 MOL. Két qua thé hién
tai hinh 2 cho thiy, IL-1a, IL-1pB, IL-12p40 va IL-17A
mRNA da ting dang ké sau 6 gi¢r gy nhiém va kéo dai
sau 72 gio gdy nhiém (P<0,05) va ting cao nhit dwoc
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ghi nhan sau 48 gio gy nhiém vi rut DTLCP chung lai. Cu
thé, IL-1a mRNA d3 ting tlr 3,45 dén 18,43 1an tir 6 dén
48 gitr gy nhiém va gidm xudng con 15,67 lan sau 72
gir gy nhiém so véi nhom ddi chirng khong gay nhiém
(P<0,05). IL-1B mRNA da tiang 4,67 lan sau 6 gior gy
nhiém (P<0,01), sau 24 gi¢ ting 15,78 lan (P<0,001) va
gidm xudng sau 72 gio chi con tang 11,65 Ian (P<0,001)
so v&i nhém doi chirng. IL-12p40 va IL-17A mRNA c6
xu hwéng tang twong ddi giong nhau, miéc do bi€u hién
cla IL-12p40 va IL-17A mRNA sau 6 gi¢ ting Ian lwot 13
2,56 va 1,96 lan (P<0,05), ting cao nhit sau 48 gio lan
lwotla 26,23 va 6,35 Ian (P<0,001), sau d6 giam mic do
biéu hién sau 72 git gdy nhiém v&i vi rat DTLCP ching
lai (hinh 2).

K&t qua ctia nghién ctru cho thiy, sw bi€u hién cao
cia IL-1a, IL-1B, IL-12p40 va IL-17A mRNA trong té
bao PAMs cua lgn nhiém vi rat DTLCP ching lai, lam
ré vai tro cta IL-1a, IL-16, IL-12p40 va IL-17A mRNA
trong viéc kiém soat phan &ng mién dich d6i véi vi rat
DTLCP va lién quan dén cac cytokine khac trong viéc
tao ra phan (rng mién dich qua trung gian t€ bao déi vai
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Hinh 2. Sw biéu hién gen cua cac cytokine tién viém trong té& bao PAMs nhiém vi rit DTLCP chiing tai té hop genotype l/ll. Cac ky tw * thé
hién sw khac nhau cé y nghia théng ké (*P<0,05; **P<0,01 va ***P<0,001).

vi rut DTLCP. Hon nira, méc d6 biéu hién cta cic cytokine
tién viém bao goém IL-1q, IL-1pB, IL-12p40 va IL-17A mRNA
trong té bao PAMs c6 mdi twong quan véi nhau va ty 1é
thudn véi mic dé biéu hién cia gia dinh gen IFN-s va
TNF-a trong té bao PAMs gy nhiém vi rit DTLCP ching
lai. K&t qua nghién ctru nay cho thdy, viéc ting mic do
biéu hién cla cac cytokine tién viém va gia dinh gen
IFN-s va TNF-a trong té bao PAMs c6 thé lién quan va
gay ra mirc dd mién dich qua trung gian t& bao va mién
dich dich thé cta vat cha dé dap (rng v&i nhiém vi rut
DTLCP ching lai.

3.3. Sw biéu hién cia cdc cytokine khdng viém
mRNA trong té bao PAMs nhiém vi riit DTLCP chiing
tdi to hop genotype I/I11

IL-4 va IL-10 mRNA biéu hién ting twong dong trong
té bao PAMs gay nhiém vi rat DTLCP ching lai & nong
dd 0,01 MOI (hinh 3). IL-4 va IL-10 mRNA ting lan lwot
gap 11,56 va 8,56 1an sau 6 gitr gdy nhiém vi rat DTLCP
chiing lai so véi nhém déi chirng (P<0,01, hinh 3), ting
cao nhit sau 48 gior gdy nhiém, lan lwot1a 32,56 va 28,26
lan so véi nhém déi chirng khong gay nhiém (P<0,001)
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va gidm nhe sau 72 gi¢r gy nhiém vi rut DTLCP ching lai
véi noéng do 0,01 MOI (hinh 3). Twong tw, mirc d6 biéu
hién cta IL-11 va IL-13 mRNA ting sau 6 gio gdy nhiém
v&i vi rat DTLCP chiing lai, tidng cao nhit sau 24 gio gy
nhiém Ian lwotla 7,23 va 7,45 1an (P<0,001) so v&inhém
ddi chirng khong gy nhiém va gidm dan sau 72 gid gay
nhiém vi rat DTLCP ching lai véi nong d6 0,01 MOI so
v&i nhom doi chirng (hinh 3).

Céc cytokine khang viém bao gom IL-4, IL-10, IL-11 va
IL-13 mRNA 13 nhitng cytokine chi chét dwoc san xuit
bé&i nhiéu té& bao mién dich va cé tac dung diéu hoa chitc
ndng mién dich trong co thé vat chi hoic té bao [12, 22].
Hon nita, cac cytokine khang viém la nhitng cytokine da
chirc ndng vé&i nhiéu tac dung da dang trong diéu hoa mién
dich, tién viém va chéng viém [12, 20]. Vi duy, IL-4 va IL-10
mRNA trc ché sw biéu hién cta cac cytokine Th1, khang
nguyén MHC 1ép 11 va cac phan tir dong kich thich (CSM)
trén dai thwe bao [12, 20]. IL-10 va IL-11 mRNA tang
cwong suw séng sét, ting sinh té€ bao va san xuit khang
thé & té bao B [20]. IL-4, IL-10, IL-11 va IL-13 mRNA cé
thé rc ché hoat dong ciia NF-xB signaling pathway va
tham gia vao viéc diéu hoa JAK-STAT signaling pathway,

40
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Hinh 3. Sw biéu hién gen ciia cac cytokine khang viém trong té bao PAMs nhiém vi rit DTLCP chiing tai t hop genotype I/ll. Cac ky ty *
thé hién s khac nhau cé y nghia théng ké (*P<0,05; **P<0,01 va ***P<0,001).

dong thoi dong vai tro quan trong trong viéc kiém soat
mién dich chéng vi rit thdng qua viéc giy ra va diéu hoa
sém mién dich bAm sinh & vat chu [9, 20]. K&t qua nghién
ctru cho thdy, sy biéu hién cao ctia cic cytokine khang
viém bao gom IL-4, IL-10, IL-11 va IL-13 mRNA trong
té€ bao PAMs sau khi gy nhiém vi rat DTLCP ching lai
& noéng do 0,01 MOI, sy tang biéu hién cta cac cytokine
chéng viém nay c6 thé nham kiém soét sw biéu hién cta
céc cytokine tién viém va diéu hoa sw can bang cytokine
Th1 va Th2 trong qua trinh nhiém vi rat DTLCP & té€ bao
PAMs.

3.4. Sw biéu hién cta cdc chemokine mRNA trong
té bao PAMs nhiém vi rut DTLCP chiing tdi t6 hop
genotype 1/11

Chemokine déng vai tro quan trong trong mién dich
choéng lai vi rut DTLCP thong qua viéc diéu hoa di chuyén
va hoat héa ctia cac t€ bao mién dich. Khi vi rut DTLCP
xAm nhip, nhiéu loai chemokine nhw CCL2, CCL3, CCL14
va CXCL9 mRNA dwoc ting cwdong biéu hién, thu hat
bach ciu don nhan, dai thwc bao, bach ciu trung tinh va
té bao T dén vi tri nhiém [10, 23]. Nh¢r d6, chiing ho tro
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kiém soat sw nhan lén cta vi rit va loai bd té bao nhiém.
Dbong thoi, chemokine con diéu hoa cin bang gitra dap
rng viém va bao vé md, gép phan duy tri méi treong
mién dich hiéu qua. Tuy nhién, vi rat DTLCP c6 thé loi
dung ho#c trc ché mot s6 chemokine nham tri hoan dap
(rng mién dich, gitp vi rat ton tai va lay lan [10, 19, 23].
Vi vy, chemokine vira 1a yéu t6 bao vé quan trong cua
vat cht khang lai vi rat DTLCP va vira 1a muc tiéu diéu
hoa mién dich ma vi rat DTLCP c6 thé khai thac dé giup
vi rit ton tai va nhan 1én trong co thé vat cha [10, 23].

Trong nghién cru nay, sy biéu hién ting CCL2, CCL3,
CCL14 va CXCL9 mRNA la khac nhau trén té bao PAMs
gay nhiém vi rat DTLCP chung lai & ndng do 0,01 MOI
so véi nhém doi chirng khong gay nhiém (hinh 4), vi du
nhw CCL2 mRNA ting nhe, khoang 1,36 lan (P<0,05)
sau 6 gio gy nhiém vi rut DTLCP, ting cao nhat sau 24
gir gdy nhiém (ting 4,36 lan, P<0,01) va duy tri mc do
tang trong khoang tir 3,6 dén 3,9 I4n sau 48 va 72 gio
(P<0,01) so véi nhém ddi chirng (hinh 4). Trong khi dé,
CXCL9 mRNA c6 biéu hién ting cao nhit sau 24 gio gy
nhiém (ting 6,58 lan, P<0,001) va sau d6 gidm dan sau
72 gi¢r gy nhiém vi rut DTLCP chung lai & néng d6 0,01

M
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khac nhau cé y nghia théng ké& (*P<0,05; **P<0,01 va ***P<0,001).

MOI so v&i nhém doi chirng. Mirc d6 biéu hién ctia CCL3
va CCL14 mRNA ting din va biéu hién cao nhit sau 48
va 72 gidr gdy nhiém so v&i nhém déi chirng. K&t qua cho
thay, sw tang biéu hién ctia cac chemokine trong té bao
PAMs nhiém vi rat DTLCP chiing lai ¢ sw khac nhau, v&i
mdi loai chemokine c6 chirc nang khac nhau thi mrc do
bi€u hién va thoi gian bi€u hién khic nhau, tir d6 cling
mé ra hwéng nghién ciku vé vai tro quan trong cua
chemokine trong dap rng mién dich chdng lai sw xam
nhiém cta vi riat DTLCP trong vat chu trong twong lai.

4. Két luan

Biéu hién mRNA cta cic cytokine va chemokine trong
té€ bao PAMs nhiém vi rat DTLCP chung lai (genotype
I/11) & liéu gy nhiém 0,01 MOI ting rd rét theo thoi
gian, phan anh sy kich thich manh mé d4p (rng mién dich
cta vi rut DTLCP ching lai. Cac interferon (IFN-y, IFN-q,
IFN-B mRNA) va TNF-a mRNA ting dang ké, dat dinh
& 48 gid sau nhiém va duy tri dén 72 gid, cho thiy vai
trd quan trong trong mién dich bam sinh va kiém soat
sw nhan 1én cua vi rut. Péng thoi, cac cytokine tién viém
(IL-1a, IL-1B, IL-12p40, IL-17A mRNA), cytokine khang
viém (IL-4, IL-10, IL-11, IL-13 mRNA) va chemokine
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(CCL2, CCL3, CCL14, CXCL9 mRNA) déu tang manh mé
sau nhiém vi rat DTLCP, dic biét trong giai doan 24-48
gior sau nhiém, cho thdy suw phdi hop chit ché gitra dap
rng mién dich bAm sinh va thich &ng trén té€ bao PAMs.

LO1 CAM ON

Nghién ctru nay dwoc tai tro béi Co quan Hé théng
Thuwc phdm Bén virng Ireland, B6 Nong nghiép, Thuc
phdm va Hang hai Ireland trong Dw 4n ma sé VIPFAST-
NIVR-18012024 va Dw an hgp tac gitra Vién Thu y, Dai
hoc Quéc gia Jeonbuk va Pai hoc Chung-Ang, Han Quéc.
Cac tac gia xin chan thanh cam on.
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