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TOM TAT

Nghién ctru nay nham xac dinh kha nang gay bénh cla virus (t&n day da) (PRRSV) ching doc luc cao (HP-
PRRSV) trén heo rirng lai qua gay bénh thwc nghiém. Téng cong 28 heo rirng lai 42-49 ngay tudi khée manh co
ngudn gbc tir trai heo rirng am tinh véi PRRSV va dich ta heo dwoc phan chia ngau nhién vao hai 16 thi nghiém. Két
qua danh gia dau hiéu 1am sang va bénh ly cho thdy giai doan cép tinh ctia bénh di&n ra tlr ngay 5 dén 14 sau gay
nhi&m. Cac biéu hién 1am sang chinh gdm sét, bd an, rdi loan hd hap, mat swng-chay ghén, run giat, chét. Viém phéi
k& nang trén tit ca heo gay nhiém; phdi viem ké kém theo xuét huyét xay ra trén heo chét bénh. Cac chi tiéu can lam
sang (ham lwong virus & mau, mo; diém khang nguyén qua IHC, khang thé, IL-1B) twong (ing v&i cac triéu chirng va
bénh ly 1am sang giai doan cAp tinh trén heo sau gay nhiém. Sy phan bd khang nguyén & mé giao déng khac nhau
qua cac thoi diém sau gay nhiém. Virus 1an dau tién dwoc ghi nhan nhiém & té bao bidu mé tiéu phé quan, da day,
than, 6ng dan mat va té bao gan. Két qua nghién cru chixng minh ring HP-PRRSV c6 thé gay bénh Iy nang, nhiém
trén nhiéu co quan ndi tang va co thé gay chét trén heo rirng.

T khoa: Sinh bénh hoc, HP-PRRSV, heo rirng lai, gay bénh.

Pathogenesis of Porcine Reproductive and Respiratory Syndrome Virus
in Crossbred Wild Pigs through Experimental Innoculation

ABSTRACT

The objective of this study was to examine the pathogenesis of highly pathogenic porcine reproductive and
respiratory syndrome virus (HP-PRRSV) in crossbred wild pigs through experimental infection. Twenty eight healthy
crossbred-wild pigs, 42-49 day-old, originated from CSFV-PRRSV-negative farms were allocated in two experimental
groups.The findings in clinical signs and pathology showed that the acute phase of infection took place from 5 to 14
days post infection. The major manifestations were fever, anorexia, respiratory failure, eye discharge and swelling,
shivering and death. Severe interstitial pneumonia happened in all infected animals and interstitial pneumonia
accompanied with hemorrhage recorded in died pigs. The laboratory indicators (viremia in the blood/tissues, IHC
score, IgG antibodies, IL-1B) were in homology with clinical pathology in acute phase of the disease. There were
variations of the antigen distribution in various tissues over time-points post infection. This virus was first detected in
the epithelial cells of bronchioles, stomach, kidney, bile duct and hepatic cells. The study results demonstrated that
HP-PRRSV might cause severe pathology, wide antigenic distribution in visceral organs and could be fatal in
crossbred-wild pigs.

Keywords: Pathogenesis, HP-PRRSV, crossbred wild pigs.

ching virus PRRS méi 1a chung doc luc cao (HP-
PRRSV) x4y ra dau tién 6 Trung Qudc (2006), sau

Hoi chiing r6i loan sinh san va hoé hap dé6 lay lan nhanh chéng va gy thiét hai kinh t&
(PRRS) 12 bénh truyén nhiém pho bién gy ra bdi  ning né cho cac nudc lang giéng nhu Viét Nam
virus PRRS (porcine reproductive and respiratory (2007), Thai Lan (2010), Phillipines (2010), Lao,
syndrome virus) (Zimmerman et al., 2006). Bién Campuchia (2010), Myanmar (2011), Nga va An

1. DAT VAN DE
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Sinh bénh hoc cuta virus PRRS chuing déc lwc cao trén heo rirng lai qua gay bénh thwc nghiém

D6 (2013) (Tian et al, 2007; Helen et al., 2009;
Zhou et al., 2010).

O khia canh dich té& hoc, heo riing dudc xem
14 nguén luu trit nhiéu mam bénh truyén nhiém
nhu virus dich ta heo, virus gay hoi ching coi
trén heo, virus cim heo va virus Parvo gay roi
loan sinh san trén heo (Meng et al, 2009). Su
Iuu hanh PRRSV trén heo ring dugc khao sat
nhiéu quéc gia (Bonilauri et al, 2006; Ruiz-
Fons et al., 2008; Choi et al.,, 2012; Roic et al.,
2012). Ty 1& luu hanh PRRSV trén heo ring
chau Au va chau My tuong tng khoang 6,2% va
14,2% (Saliki et al., 1998; Zupancic et al., 2002;
Plagemann, 2003; Ruiz-Fons et al, 2006;
Hammer et al.,, 2012). O chau A, 4/267 (khang
thé duong tinh) va 8/246 (khang nguyén duong
tinh) trong mét khao sat 6 Han Qudc (Choi et
al., 2012). Ty 1é luu hanh PRRSV 24% trong
khao sat trén heo rting Thai Lan (Wiratsudakul
et al., 2013).

Heo riing dudc thuan héa va nudi phd bién &
nhiéu quéc gia chau A trong d6 c6 Viét Nam do
nhu cau vé thuc phdm va cai thién thu nhap cho
ngudi néng dan (Larson et al, 2005). Mic du
vay, kha ning PRRSV giy bénh trén heo riing
hay vai tro heo riing 1a ngudn chita PRRSV van
chua dugc nghién ctu day da (Meng et al,
2009). Muc dich ctia nghién ctiu nay nhiam xac
dinh kha ning giy bénh ciia HP-PRRSV trén
heo rung lai qua gay bénh thyc nghiém.

2. VAT LIEU VA PHUONG PHAP
2.1. Bo tri thi nghiém

Téong cong 28 heo ring lai 42-49 ngay tudi
khdée manh c6 nguén goc tit trai heo riing Am
tinh véi virus PRRS va dich ta heo qua danh gia
khang thé (ELISA) va khang nguyén (RT-PCR),
dude phan chia ngiu nhién vao hai 16 thi
nghiém: 21 heo 6 16 B (c6 gdy nhiém) va 7 heo &
16 A (khong giy nhiém). Heo 6 2 16 dugdc nudi
nhét tach biét nhau tai thoi diém gay nhiém.
Virus PRRS chtung doc luc cao dugc phan lap
thuc dia (Bénh vién Thu y, Trudng dai hoc Nong
Lam TPHCM) va gidi trinh tu 6 ba phan doan
gen NSP2, ORF5 va ORF7. NSP2 c6 dic diém
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dot bién mat doan khoéng lién tuc 30 axit amin
(két qua khoéng trinh bay) va ORF5 va ORF7 c6
su tuong déng cao véi ching JXA1l (Trung
Quodc), 07QN va SRO7 (Viet Nam). Heo dugc gay
nhiém HP-PRRSV véi 3 mL huyén dich t& bao
MARC-145 6 nbéng d6 10>°/TCID,,, tiém béap.
Heo thi nghiém giy nhiém va heo d6i chiing
duge nhot 6 heo 6 chudng tach biét thudc khu
nudi tha thi nghiém thudc Khoa chan nuéi tha
y, Trudng dai hoc Nong Lam TPHCM.

Sau gay nhiém, heo thi nghiém dudc theo
déi than nhiét, triéu chiing lam sang hang ngay
cho dén 28 ngay sau gdy nhiém. Ba heo 616 B, 1
heo 6 16 A duge chon nglu nhién dé mé kham
toan dién danh gia cic chi tiéu cin lam sang
nhu bénh 1y phdi, mién dich, virus huyét, khang
nguyén hién dién vao ngay 3, 5, 7, 10, 14, 21 va
28 sau gy nhiém.

2.2. Theo déi than nhiét, triéu ching va
bénh tich l1am sang

Heo 6 2 16 thi nghiém dudgc theo ddi than
nhiét bdéi nhiét k& dién ti (Microlife MT200,
Thuy Si) 2 lan/ngay theo huéng dan cta nghién
ctiu truée day (Thoresen et al., 2001). D4u hiéu
lam sang dong thdi dude ghi nhan ciing thoi
diém do than nhiét. Diém ho hap lam sang duge
danh gia dua theo thang diém ti& O (binh
thudng), 1, 2, 3 va 4 (hiéu chinh tU mo ta cta
Halbur et al., 1995).

O mdi thoi diém khéo sat, 3 heo & 16 B va 1
heo 16 A dugc chon ngdu nhién dé md kham
nhdm danh gia bénh 1y phéi va céc ¢ quan néi
tang khac. Bénh tich viém ké phdi dai thé duge
danh gi4 theo thang diém 0-100, theo ty 1&6%
dién tich bé mait cac thuy phéi trong téng bé
mét phdi (Halbur et al., 1995). Sau d6, 3 vi tri
mé phéi 6 ba thuy (dinh, gitia, dubi) dude cit, cd
dinh trong formalin 10% démva xt Iy mé6 dé lam
tiéu ban vi thé danh gia bénh 1y viém ké vi thé
v6i thang diém tit 1 dén 4 (Halbur et al., 1995).

2.3. Danh gia cac chi tiéu cin 1am sang

2.3.1. Luong virus trong huyét thanh va phéi
Lugng virus huyét (huyét thanh) va phéi
dugde xac dinh qua cac thoi diém -3, 0, 3, 5, 7, 10,



14, 21 va 28 ngay gay nhiém. Téng 500 ul huyét
thanh (500 g phéi) dudc tach chiét RNA téng s6
bing dung dich TRIzol® Reagent (Ambion - My).
ARN tach chiét (2 pl) dude téng hop sang cDNA
cung v6i 18 pl Master-mix (Topscript™ RT
DryMIX dT18 plus; Enzynomics, Daejeon - Han
Quoéc), 6 phan Gng nhiét 50°C trong 1 gid va
95°C trong 5 phit. cDNA dugc bao quan 6 -20°C
sdn sang cho xac dinh lugng virus huyét bdi
SYBR®Green real-time PCR. Poan méi d#c hiéu
cho HP-PRRSV: F-5'-CTT GAC ACA GTT GGT
CTG GTT ACT-3 va R-5'-GTT CTT CGC AAG
CCT AAT AAC G-3’ dugc st dung dé nhan ban
san phdm véi kich thuée 187 bp; két qua dude
doc va phan tich béi phan mém PikoReal™ 2.2.

2.3.2. Ham luong khang thé IgG va IL-18
trong mau

Ham lugng khang thé duge x4c dinh bang
phuong phap ELISA theo huéng dan caa bo kit
thuong mai (PRRS ELISA SK103, Biocheck, Ha
Lan). Thoi diém thu mAu huyét thanh tuong tu
nhu phin danh gia ham lugng virus huyét.
Khéng thé duong tinh khi chi s6 S/P >0,4 va uéc
lugng su dap ting khang thé trén heo thi nghiém
qua chi s8 trung binh S/P + SD.

Ham lugng IL-1B dugec xac dinh bang
phuong phap ELISA theo huéng dan cta bo kit
thuong mai (IL-1 beta Pig ELISA Kit, Abcam,
Han Qudc).

2.3.3. Xac dinh khang nguyén tai mé

Su phan bo khang nguyén virus gy nhiém
dugc xac dinh tai tdt cad co quan ndi tang cua
heo thi nghiém vao cac thoi diém mé kham bdi
ky thuat héa mé mién dich (THC). Khang thé
dac hiéu st dung cho THC tai mé 1a khang thé
don dong SR30 (Rural Technologies Inc., My).
Khéang thé don dong SR30 c6 thé gin dic hiéu
véi protein N cta virus PRRS.

Diém phan bé khang nguyén virus trén mot
don vi dién tich nh4t dinh ctia mé phdéi, hach va
tuyén tc sau gy nhiém dudc danh gia qua ky
thuat héa moé mién dich. Su dinh luong dudc
tinh toan dua trén dién tich vi truong trén kinh
hién vi (0,95 mm?); & vi trudng d6, s6 luong t&
bao duong tinh tai phéi dude xac dinh va cho

D& Tién Duy, Nguy&n Pham Huynh

diém tit 0 dén 4 (Halbur et al., 1996), trong dé: 0
=khong c6 t& bao duong tinh tai mé; 1 =c6 1-10
t& bao duong tinh; 2 = ¢6 ti 11-30 t& bao duong
tinh; 3 = c6 tit 30-60 t& bao duong tinh va 4 = ¢
16n hon 60 t& bao duong tinh.

2.4. X1t Iy sé'liéu

Nhiét d6 truc trang, diém hoé hap lam sang,
khang thé, virus huyét dugc so sanh giiia hai 16
thi nghiém bdi Pair-wise test (SPSS software).
Khong so sanh thong ké bénh tich dai thé, vi thé
va diém phan b khang nguyén do s§ heo déi
chting nhé trong mbi 1an mé kham.

3. KET QUA VA THAO LUAN

3.1. Than nhiét, triéu ching lam sang va
bénh tich dai thé

Heo giy nhiém téng than nhiét ti ngay
tht 2 sau gy nhiém. Trung binh nhiét do truc
trang cao hon c¢6 y nghia (P <0,01) so véi heo
khéng gay nhiém tit ngay 4 dén 19 (Hinh 1A).
Triéu chiing 1Am sang xudt hién trén heo gay
nhiém gbém sbt cao >39,5°C (tit ngay 5 dén 10
sau gy nhiém), bo an, sung mat - chay ghén,
ho/théd khé/hét hoi (Hinh 1B), mién cudng di
chuyén va run giat. Triéu ching lam sang tap
trung vao ngay 5, 7, 10 va 14 sau giy nhiém.
5/21 heo chét vao ngay 11 va 13 sau gay nhiém.
2/21 heo gdy nhiém giam than nhiét va triéu
chiing tit ngay 21 va séng dén cudi thi nghiém.
Heo d6i chiing (khéng gay nhiém) c6 than nhiét
va triéu ching binh thuong trong thi nghiém.

Bénh tich quan sat trén phdi heo dugdc gay
nhiém dic trung bdi viem ké nang, lan tda va
kém theo sung huyét va xuit huyét trén mot s6
heo ¢ ngay 10 dén 14 sau gay nhiém (Hinh 3B).
Viém phéi ké 1am day vach ph& nang do su tang
sinh manh mé t& bao biéu mé phé& nang typ-2
(pneumocyte type 2) va su xAm nhép bdi nhiéu
bach cAu don nhan. Diém bénh tich dai thé va vi
thé phdi ting cao nhit vao ngay 10 sau giy
nhiém (Hinh 2A, B). Ngoai ra, heo chét bénh c6
cac bénh tich toan than khac nhu sung l6n-sung
huyét hach toan than, xudt huyét biéu mé da
day (Hinh 3C), sung huyét lach va xuat huyét
vO-tuy than.
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Sinh bénh hoc cta virus PRRS chiing doc lyc cao trén heo rirng lai qua gay bénh thyc nghiém
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Hinh 1. A. Nhiét d6 truc trang, B. Piém hé hap 1am sang,
C. Khang thé dap tng, D. ham lugng IL-18 trén heo thi nghiém

3.2. Chi tiéu can lam sang

3.2.1. Him luong khang thé IgG va IL-18
trong mau

Khéng thé duong tinh (S/P >0,4) chi dugc
tim thay trén heo gdy nhiém ti ngay 14 (Hinh
1C). Khang thé tang rit cao & ngay 21 (S/P =
1,72) va 28 (2,02). Su khac biét c6 y nghia gita
heo gay nhiém va khong gy nhiém & ngay 5, 7,
10 (P <0,05), 14 (P <0,01) va 21, 28 (P <0,001).

Ham lugng IL-1B (pg/mL) trong mau ting
cao trong 5 heo chét bénh véi biéu hién lam
sang va bénh 1y toan than (két qua tinh theo
trung binh ¢ ngay mé kham 14; Hinh 1D). Heo
d6i chiing ¢6 ham lugng khang thé va IL-1f am
tinh trong sudt thi nghiém.

3.2.2. Ham Iluong virus & huyét thanh
va phéi
Tai thoi diém truéec gAy nhiém khéng cé

virus trong méau & hai nhém heo thi nghiém.
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Sau gay nhiém, virus huyét dudc xac dinh vao
ngay thi 3 va ting cao nhit 6 ngay 10 (8,2 logy,
copies); trong khi ham lugng virus tai phéi tang
cao nhat vao ngay 14 (7,3 log,, copies) sau gy
nhiém. Két thiic thi nghiém (28 ngay), virus van
hién dién trong méau va mé phdi heo gay nhiém
(Hinh 2C).

3.2.3. Xac dinh khang nguyén tai mé

Khang nguyén dudc tim thdy tai phoi va cac
ndi quan khac trén heo sau giy nhiém tit ngay 3
dén hét thi nghiém (Bang 1), khéng phat hién
virus & tim, néo va biéu mé rudt. Khang nguyén
virus cht yéu tim thay & t& bao chat cua dai
thuc bao tai mé6 (phdi, hach, lach, tuyén tce, gan,
than, mang Peyer’s rudt). Dic biét, virus con
dudc xac dinh & biéu mé tiéu phé& quan hé hép,
biéu mé da day, biéu mé ong than, biéu mé éng
mat va t& bao gan (Hinh 3D, E, F).

Diém phan bd khang nguyén giao dong
khéac nhau giiia tuyén tic, hach bach huyét va



phéi (Hinh 2D). Sau giy nhiém, virus hién dién
d tuyén tic rdt cao vao ngay 3 va 5; trong khi
virus tap trung cao nhét ¢ phéi va hach vao
ngay 14 sau gay nhiém. Virus vin con ton tai &
tuyén tc, hach bach huyét va phéi cho dén cudi
thi nghiém.

Bénh tich viém phéi ké niéng cho thdy HP-
PRRSV c¢6 doc luc cao trén heo riing lai. Kha
ning giy bénh tich phdi khac nhau trén cac
giong heo khac nhau duge ghi nhan & cac nghién
ctu trude ddy (Halbur et al., 1998). Ham lugng
virus huyét, virus tai mé phdi cao tuong quan véi
bénh li viém phdi ké trén phdi heo gy nhiém qua
mot thi nghiém truéc ddy (Han et al., 2013).

Su phéat hién dau tién PRRSV nhiém & biéu
mé tiéu phé& quan ho hap va t& bao gan duge xac
dinh bdi héa mé mién dich. O cac nghién ctu
truée, HP-PRRSV dugce phat hién & biéu mo da
day, ong lugn than (Li et al, 2012). Chua cé
nghién citu nao bao cdo su nhiém PRRSV tai t&
bao biéu md tiéu ph& quan va t& bao gan.
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PRRSV c¢6 céc thu thé nhan dién & dai thuc bao
(CD169, CD163, CD151 va heparan sulphate)
(Delputte et al, 2002; Vanderheijden et al,
2003; Calvet et al, 2007). Két qua nghién ciu
nay goi y loai thu thé khéc hién dién 6 biéu mé
tiéu phé& quan va t& bao gan. Biéu mé tiéu phé
quan c6 vai trd quan trong trong thanh thai
mAm bénh; khi mam bénh tdn cong va gy hu
hai sé tao diéu kién cho mam bénh ké& phat gay
bénh phiic hgp 6 md phai.

Nhiéu nghién ctiu sinh bénh hoc do PRRSV
trén cic gidng heo nhu Large White, Landrace,
Hampshire, Duroc va Meishan da dudgc thuc
hién nhung chua thay nghién ctiu trén heo riing
hoidc heo riung lai cd trong va ngoai nudc dudgc
thuc hién dé c6 thé so sanh cac dic diém bénh 1y
(Halbur et al., 1998, Meng et al., 2009). Do d6,
dé xac dinh sau hon vé dic diém gay bénh, dap
ting mién dich va vai trd cta heo riing trong
dich té& hoc cia HP-PRRSV can c6 cac nghién
ctiu tiép theo sau nay.
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Hinh 2. A. Bénh tich phoi dai thé, B. Bénh tich phdi vi thé
C. Luong virus trong mau va phéi, D. Piém khang nguyén & cac tuyén tc, hach va phdi
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Sinh bénh hoc cua virus PRRS chiing ddc lwc cao trén heo rirng lai qua gay bénh thire nghiém
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Hinh 3. A. Heo thi nghiém, B. Phéi viém ké-xudt huyét, C. Niém mac da day xuat huyét,
D. Biéu mé tiéu phé€ quan duong tinh v&i SR30, IHC, 10X,
E. biéu m6 6ng lugn than duong tinh véi SR30, IHC, 10X;
F. t& bao gan duong tinh véi SR30, IHC, 20X

Bang 1. Su phan b6 khang nguyén sau gay nhiém heo thi nghiém
(A, khong gy nhiém; B, gdy nhiém)

Ngay sau nhiém

NGi tang Lo

3 5 7 10 14 21 28

Phbi B ++ ++ +++ +++ +++ ++ ++
A - - - - - - -

Tim B - - - - - - -
A - - - - - - -

Nao B - - - - - - -
A - - - - - - -
Tuyén Gc B +++ +++ +++ ++ ++ ++ ++
A - - - - - - -

Hach amidan B + + ++ ++ + + -
A - - - - - - -
Hach phdi, ben can B ++ ++ et 4+ i+ ++ ++
va hach mang treo rudt A B ) ) ) i i i
Gan B - + ++ ++ ++ - -
A - - - - - - -

Than B - + ++ ++ ++ - -
A - - - - - - -

Lach B ++ ++ +++ +++ +++ + -
A - - - - - - -

Da day B - - - + ++ R R
A - - - - - - -

Héi trang B - - i + o : ;
A - - - - - - -

Ghi chi: Mat do duong tinh: -: 4m tinh; +: thap, ++: trung binh; +++: cao
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4. KET LUAN

HP-PRRSV gay bénh 1y ning va c6 thé gay
chét tréen heo rung lai qua giy bénh thuc
nghiém. Su phan b6 khang nguyén ¢ mau va
trén nhiéu co quan noi tang da giy bénh 1y toan
than trén heo sau nhiém virus.

Su phat hién virus nhiém & t&€ bao biéu mo
tiéu phé quan, da day, than, 6ng din mat va té&
bao gan cho thay su da dang tinh huéng mé cta
virus, do dé nghién ctiu xac dinh co ché gay
nhiém trén cic t& bao nay sé gitp hiéu rd hon vé
co ché sinh bénh cia HP-PRRSV.

LOI CAM ON

Tac gia chan thanh cdm on sy gitp dd cua
B mén Bénh truyén nhiém va Thd y cong dong,
BVTY - Truéng PHNL TP.HCM, Phong chén
doan xét nghiém - Co quan thu y vang VI TP.
HCM va Bo mon Bénh 1y thi y - Truong dai hoc
quéc gia Seoul, Han Quéc.
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