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NGHIEN CUU HIEU QUA CHONG VIRUS TAI XANH
POC LUC CAO CUA TILMICOSIN O PIEU KIEN IN VITRO
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! Dai hoc Néng Lam, Dai hoc Hué
2Pai hoc Khon Ken, Thai Lan

Tém tit: Hoi chting réi loan ho hip va sinh san ¢ lon gay nhiéu thiét hai cho nganh san xuét lgn trén thé
gidi, Trung Qudc va cac nedc Dong Nam A. Viéc khdng ché va loai trir nguyén nhan gay bénh 1a hét st
can thiét. Trén thuc t& an toan sinh hoc va vaccine da duoc ap dung, nhung gid thanh kha cao, cac quy
trinh an toan sinh hoc doi hoi dugc thuc hién nghiém ngét, trong liic hiéu qua cta céc loai vaccine song
van con nhiéu han ché. Tilmicosin 1a mot khang sinh nhém macrolide, da dugc chitng minh c6 kha nang
tich tu néng do6 cao trong Dai thuwc bao phé nang phoi lon (PAMs) cling nhuw tic ch€ virus bénh tai xanh.
Diéu nay 1a rat ¢ lgi cho sy khong ché hdi ching r6i loan ho hdp va sinh san lon (PRRS). Trong nghién
ctru ndy, tilmicosin ctia bdn nhan hiéu c6 san trén thi truong da dwoc thir nghiém trén hai chiing virus
bénh tai xanh ddc lwc cao (HP-PRRSV) va virus bénh tai xanh déc liec thuong (PRRSV). Két qua cho thay,
tat ca bon nhan hiéu tilmicosin déu c6 kha nang tc ché ca hai chung virus bénh tai xanh trén. K&t qua nay
cing x4c nhan rang, viéc bién ddi gene ctia virus bénh tai xanh khong né tranh dwoc hiéu qua cta thude.
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1  Datvan dé

Hoi ching roi loan sinh san va ho hap lon la mét bénh truyén nhiém trén lon gdy ra thiét
hai kinh t&€ dang ké cho nganh chan nudi lon cong nghiép toan cau. Sw xuéat hién dau tién ctua
bénh dugc bao cdo & Bac My vao nam 1987 gay giam ning suat sinh san, gia ting t& vong cho
lon mot cach nghiém trong. O chau Au, mot dot dich bénh ¢4 triéu chtng lam sang twong tw da
dugc tim thay & Dtec vao thang 1 nam 1990 [8]. Tuy nhién, dén nam 1991 tai Chau Au méi phan
lap duoc nguyén nhan gay bénh va mot thoi gian ngan sau d6 & Canada [6, 11]. Virus bénh tai
xanh phét trén trén t& bao dai thirc bao phé nang & phdi ctia lon nhiém bénh, gay nhiém tring
cap tinh c6 triéu ching [3].

Su xudt hién cta bénh tai xanh ddc luc cao dd duoc bao cdo & Trung Qudc vao nam 2006
va duoc mo ta dic diém boi sét cao, ti 16 mic bénh va chét rat cao trén lon & tat ca cac 1¢a tudi.
Virus tai xanh ddc luc cao thudc type 2 ctia virus bénh tai xanh va hién dang lan truyén rong rai
& Trung Qudc va cac qudc gia Dong Nam A [1]. Cac nghién cttu trude day cho thdy, virus tai
xanh ddc luc cao gay triéu chitng lam sang va bénh tich nghiém trong hon virus tai xanh
thuong, tham chi cé kha ndng gay bénh ning trong ca trueong hop khong dong nhiém véi cac
bénh khac. Cac nghién cttu vé bénh hoc ciing cho thdy cac virus bénh tai xanh duoc phén lap ti
2006-2010 cho thdy virus van duy tri mot doc luc cao tuong duong [7]. Ngoai ra, HP- PRRSV
véi trang thdi mat 30 axit amin trong chudi Nsp2 van la chung virus chiém wu thé hién nay
trong viéc gay thiét hai trén lon [12].
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Hién tai phwong thitc quan ly va chwong trinh khong ché va loai trtr PRRS nhu an toan
sinh hoc, vé sinh mdi truong, giam quy mo dan... d€ giam thiéu va loai bd cac nguy co gy hai
cua HP-PRRS. Tuy nhién, khong phai tat ca cac trang trai chdn nudi lon déu cé thé ap dung bién
phap c6 gia tri nay do chi phi dau tu kha cao. Cac chuong trinh vaccine cho dén nay chua thé
duoc stt dung nhu mot bién phdp hiéu qua vi cac loai vaccine séng (ML-vaccine) to ra it hiéu
qua khi ngén chan cac bién thé di truyén lién tuc ctia cac chung virus tai xanh nay [5].

Do cac nhuoc diém ctia ML-vaccine va chi phi cao cta cac phuong phap trén, mot cach
tiép can khac la can thiét dé kiém soét hay ngéan chan 1ay nhiém virus PRRS trong cac trang trai.
Céch lua chon tot nhat dé kiém soat PRRS 1a dé€ loai bo virus PRRS lay lan tir cac trang trai lon.
Theo kich ban nay, hda tri liéu khang virus mdéi la lwa chon kip thoi dé€ dién vao 15 hoéng dang
ton tai dai déng trong cac chuong trinh phong chéng va kiém soat PRRS. Mot trong s& d6 sé
duoc st dung cac loai thudc chong virus PRRS nhu tilmicosin, la mét khang sinh nhom
macrolide. Mot vai nghién cttu da chi ra rang tilmicosin b3 sung vao thiic &n c6 thé lam giam
nhitng thiét hai gy ra boi PRRS ¢ lon [2]. Hon thé nita, tilmicosin con ¢6 kha nang tich lay véi
nong do cao trong cac dai thuc bao phé nang lon (PAMs) va dong t€ bao than khi xanh chau Phi
(MARC-145), duoc biét d&n nhir mot dong t& bao gitp hd trg nhan 1én caa PRRSV [4, 10].

Do thiéu thong tin vé hiéu qua ctia tilmicosin trén HP-PRRSV, nghién cttu nay nham muc
dich danh gia kha nang khang virus ctua bon thuong hiéu cta tilmicosin dang dwoc ban trén thi
truong d6i véi chung HP-PRRSV duoc phan 1ap tir viing Dong Bac ctia Thai Lan ndm 2010.

2 Vatliéu va phuong phap

2.1 Té&bao, virus va tilmicosin

Dai thuc bao duwoc thu thap bang phuong phap rira phé nang tir phdi lon con 6 tuan tudi
khong nhiém PRRSV va duwoc nudi trong mdi trieong RPMI-1640 chika 10 % huyét thanh thai bo
bat hoat boi nhiét (FBS) va thudc khang sinh. Dong t€ bao MARC-145 duwoc nudi trong moi
treong D-MEM c6 bo sung FBS 10 %. Trong tat ca cac thi nghiém, cac t€ bao duwgc u trong mot
Iong &p am tai 37 °C va 5 % COz. Sau 24 h 1, cac t€ bao khong dinh duoc chiét hodc rira sach
bang dung dich PBS hoéc dung dich HBSS. Cac t& bao con lai duoc nudi trong mdi treong cé b
sung FBS va khang sinh. Cac virus dwgc st dung trong nghién cttu nay la chang cta HP-
PRRSV dwoc phan lap tit nhitng con lon bi nhiém bénh & boéng Bic Théi Lan nidm 2010 va
PRRSV da duoc diéu chinh dé phat trién trong dong té€ bao MARC-145. Bon thuong hiéu khac
nhau cua tilmicosin thu thap ttr thi truong dwoc ban ¢ dang bot sau dé dwgc hoa tan trong moi
treong RPMI-1640 va D-MEM trude khi duoc thir nghiém trén PAMs va t&€ bao MARC-145. Cac
loai thudc hoa tan duoc loc qua mang loc 0,2 um (Minisart®).

2.2 Xac dinh kha ning gy ddc caa tilmicosin trén dong t&€ bao MARC-145 va PAMs

2x104 t&€ bao MARC-145 va 10° PAMs dugc gieo vao khay 96 giéng (96-wellmicrotiter
plate), sau d6 duoc t & 37 °C, 5 % CO: trong 24 gid. Day pha loang hai lan cuta tilmicosin bat
dau véi ndng d6 1000 mg/ml duwgce thuc hién va trdn véi t€ bao d€ tim nong dd toi da cua
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tilmicosin khong gay hai cho ching. Mdi pha loang dugc thuc hién ba hang trude khi duoc
chuyén sang cac khay vi chuan 96 giéng c6 chira t&€ bao twong tng. Bénh ly t&é bao (CPE) duoc
quan sat hang ngay thong qua viéc quan sat danh gia ton thuwong té€ bao thong qua kinh hién vi.
Mbi thi nghiém duoc 1ap lai 3 Tan.

2.3 Xac dinh hiéu qua chdng virus tai xanh ctia tilmicosin trén t€ bao MARC-145 va PAMs

Trude khi gay nhiém, 2104 t& bao MARC-145 va 105 PAMs dugc gieo vao cac khay vi
chudn 96 giéng, sau d6 duoc trdn véi cac day pha loang hai lan cua tilmicosin ctia bdn nhan
hiéu trong 24 gio. Nong do cua cac pha loang dau tién cta tilmicosin la 80 mg/ml. Sau d¢6, cac t&
bao da bi nhiém bénh véi 100 ml TCIDso cita PRRSV cho t&€ bao MARC-145 va 100 ml TCIDso ctia
HP- PRRSV cho PAMs trong sy hién dién cua cac loai thudc tilmicosin. Cac CPE duoc quan sat
danh gia hang ngay béng kinh hién vi quang hoc dao nguoc. Mbi thi nghiém duoc ldp lai 3 Tan.
Thi nhiém dwoc thitc hién tai Phong thi nghiém virus, Khoa tht y, Treong Pai hoc Khon Ken,
Théi Lan ttr thang 4 ndm 2013 dén thang 2 nam 2014.

24  Phuong phap xit 1y s6 liéu

Nong d6 t3i da ctia cac mau tilmicosin khong cé kha nang gay doc trén 50 % PAMs ciing
nhu t€ bao MARC-145 va nong d¢ tdi thiéu tilmicosin bao vé cac t&€ bao chdng lai sw biéu hién
50 % ctia CPE da duoc ghi lai va dugc tinh bang cong thiic Reech va Muech [9]. Két qua thi
nghiém dwoc trinh bay trong cac bang bidu bang gid tri trung binh + d9 1&ch tiéu chuan (SD).

3 K&t qua va thao luin

3.1  Gay ddc té bao

Hinh thai hoc ctia cac t€ bao da duoc quan sat qua kinh hién vi d€ xac nhan sy bién dang
vé hinh théi va sy pha huy t& bao sau khi dugc diéu tri bang cac day pha loang 2 lan lién tuc
cua tilmosin tit bén thuwong hiéu.

Bang 1. Nong d9 t3i da ctia cdc mau tilmicosin khong c6 kha nang gy ddc trén 50 % PAMs
va t€ bao MARC-145

Té& bao Mau A (pg/ml) Maiu B (ug/ml) | MauC (ug/ml) | MauD (ug/ml)
T& bao MARC-145 345,39 +33,3 219,30 + 38,29 132,40 + 63,94 295,03 + 25,18
PAMs 311,8 + 39,01 199,8 +3,11 139,14 + 66,45 272,16 + 35,45

Két qua trén cho thdy, tilmicosin bon nhan hiéu cua trén thi treong déu c6 kha nang gay
ddc t& bao khac nhau. Mau C 1a mau c6 kha nang gy ddc cao nhat ca hai loai t& bao PAMs va t&
bao MARC-145 (132,40 + 63,94 ug/ml va 139,14 + 66,45 ug/ml) trong su so sanh véi cac mau
khac. Trong khi, mau A lai it gay hai cho t€ bao nhat, cao dén 345,39 + 33,3 pg/ml d6i véi té€ bao
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MARC-145 va 311,8 + 39,01 pg/ml d6i véi PAMs. Chinh nho két qua nay, ching t6i ¢6 thé lpa
chon céc ndong dd ban dau cta tilmicosin trong thi nghiém khang virus tiép theo, nham bao vé
cac t&€ bao khoi bi gay hai boi virus PRRS, dong thoi khong gay doc t€ bao va khong anh huong
dén két qua nghién ctru.

3.2  Hiéu qua chdng virus cua tilmicosin ddi véi HP-PRRS va PRRSV trén PAMs va t€ bao
MARC-145

Trong thi nghiém nay, cac t& bao duoc tron qua dém vdi tilmicosin trude khi gay nhiém
véi virus. Két qua trén PAMs cho thdy nong d6 tic ché ctia mau A, B, C va D chong lai HP-
PRRSV lan luot la 31,43 + 4,26 mg/ml, 28,97 + 0 mg/ml, 42,02 + 9,80 mg/ml va 33,89 + 4,26 mg/ml.
Trong khi két qua trén t& bao MARC-145 cho thdy kha néng tic ché PRRSV thuong ctia mau A,
B, C va D la tuong duong nhau va ¢ nong d6 30,1 + 5,31 mg/ml.

Béng 2. Nong d0 t6i thiéu ctia cdc mau tilmicosin ¢6 kha nang bao vé t& bao PAMs
va t€ bao MARC-145 truedce hai chung virus tai xanh

Té bao Mau A (ug/ml) MaAu B (ug/ml) Mau C (ug/ml) Mau D (pg/ml)

T& bao MARC-145

o hi%m PRRSV 30,1+5,31 30,1+5,31 30,1+5,31 30,1+5,31
PAMs nhiém HP-
PRRSV 31,43 £4,26 28,97 +0 42,02 +9,80 33,89 + 4,26

Hinh 1. Hiéu ¢ng bénh ly t€ bao ciia HP- PRRSV trén PAMs va ctia PRRSV trén t€ bao MARC-
145 (A: t€ bao PAMs binh thuong; B: t& bao PAMs bi nhiém). (C: t& bao MARC-145 binh thuong;
D: t& bao MARC-145 bi nhiém)
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Nghién ctru nay cho thdy tilmicosin san trén thi trieong cé hiéu qua khac nhau dé€ ngén
chan su lay nhiém ctia virus PRRS (Hinh 1). Mau A va B dai dién cho 2 nhan hiéu tilmicosin
hiéu qua hon tilmicosin trong mau C va D khi bao vé hai loai t&€ bao khéi sw gay hai caa HP-
PRRSV va PRRSV. Nguoc lai, mau C can nong do cao hon dé€ ngan chédn sy nhan 1én cua HP-
PRRSV (42,02 + 9,80 mg/ml). Nhitng két qua nay chirng minh ré”mg, tat ca 4 nhan hiéu tilmicosin
trén thi treong déu c6 kha nang thé tic ché sy 1ay nhiém cta ca hai loai virus tai xanh doc luc
cao va doc luc thuong trén moi truong t€ bao, nhung véi cac nong dd hiéu qua khac nhau.

bé giai thich cho kha nang cta tilmicosin trong viéc tc ché€ sy nhan 1én cua virus bénh tai
xanh, chung t6i dwa vao nhirng luan ct khoa hoc [16, 27] vé hoa hoc, duoc ly hoc va dua ra gia
thiét tdom gon nhuw sau: sy tich tu cta tilmicosin trong lysosome lam ting gia tri pH cua
lysosome, dan dén sy bat hoat cac enzym phan giai protein va nhu mot hé qua, qud trinh céi 4o
cuia virus sé bi tic ché, do d6 cé thé ngan chan su sao chép cua virus bénh tai xanh dién ra trong
té€ bao.

4  Kétluan va kién nghi

Ca bdn nhan hiéu tilmicosin st dung trong thi nghiém déu cé tac dung trc ché sy nhan
1én ctia virus bénh tai xanh trong diéu kién in vitro. Chiing ti ciing xac nhan réng, bién thé di
truyén ctia virus PRRS khong thé thoat khoi sy hiéu qua cta tilmicosin. C6 thé thay rang,
tilmicosin la mot loai hda duoc tiém nang trong phong va diéu tri sém cho lon & vung ¢6 dich
dang xay ra véi chi phi khong cao va dé sit dung. Dong thoi, véi kha nang ngéan chan sy nhan
1én cua virus bénh tai xanh trong co thé lon, diéu nay tuwong ting voéi viéc han ché rat hiéu qua
cac mam bénh virus tai xanh thai ra moi truong, gitip han ché lay lan dich bénh trong lic cho
doi mot giai phap vaccine hiéu qua hon hién tai. Vi vay, ching tdi kién nghi loai hoa duoc tiém
nang nay nén duoc phép tng dung trong diéu kién in vivo nhu 1a mét giai phap diéu tri sém,
gop phan cung cac giai phap khac khdng ché va loai trir dich bénh tai xanh.
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ANTIVIRAL ACTIVITY OF TILMICOSIN ON HIGHLY
PATHOGENIC PORCINE REPRODUCTIVE AND
RESPIRATORY SYNDROME VIRUS IN VITRO

Hoang Chung®, Porntrakulpipat Sarthorn?
1College of Agriculture and Forestry, Hue University
2Khon Kaen University, Thailand

Abstract: The Highly Pathogenic Porcine Reproductive and Respiratory Syndrome (HP-PRRS) has caused
economic losses to the pig production in China, south-east Asian countries and other nations in the world.

Consequently, immense challenge to control and eliminate the causes could not be avoided. For this

purpose, bio-security and vaccine have been used; however, the expense is high, the bio-security

procedure is strict, and the the survival rate of the vaccines is relatively limited. Meanwhile, tilmicosin, a
macrolide antibiotic, was found to accumulate in high concentrations in Porcine Alveolar Macrophages
(PAMs) and could inhibit PRRS virus (PRRSV), and it could be benefited for PRRS control. In this study,
HP-PRRSV and PRRSV were tested with four brands of tilmicosin in the market. The results demonstrated
that all four brands of tilmicosin could inhibit the infection of both HP-PRRSV and PRRSV in cell culture.
Furthermore, the results also confirmed that genetic variation of PRRSV could not escape from the efficacy
of tilmicosin.

Keywords: HP-PRRSV, antivirus, tilmicosin
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