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Vac-xin Phong Bénh PMWS
I.  Ditvan dé

PMWS (Post - Weaning Multisystemic Wasting Syndrome) d tr& thanh mot van
dé nhan duge nhiéu su quan tam trén thé gidi trong nhitng nam qua, ddc biét 1a tai
Canada, My, Chau Au va mot sé nuéc Chau A. Can bénh xay ra duoc biéu thi rd rang
nhu tén goi ctia nd. P6 13 hoi chimg cdi coc & heo sau cai sita & 5-6 tuan tudi dén khoang
14 tuan tudi va hién nay duoc xem nhu mot bénh hang dau. Nguyén nhan cin bénh 14 do
mdt loai virus c6 tén 13 Porcine circovirus type 2 (goi tit 1a PCV2), duoc phan lap nim 1997.
Ngay nay, Circovirus thudng duoc thay két hop véi nhitng bénh khac nhu viém phdi, hoi
chung bénh ngoai da va than (Porcine Dermatitis-Nephropathy Syndrome), viém rudt
(Enteritis), xao thai va x4o tron sinh san (Abortion-Reproductive Failure) & heo néi, v.v...
Circovirus 1y nhiém tir heo nay qua heo khac qua sy chung dung 1an nhau, qua phan, qua
duong ho hap va qua ca tinh dich ctia heo noc nita.

Mic du cin bénh dién bién cham nhung ting dan 1én v6i mirc 46 nguy hai cao.
Sau khi dan heo nhiém bénh thi ty 1¢ chét ¢6 khi 1én dén 50%. Bénh gy thiét hai nhiéu
cho nganh chan nuéi bac My, nhiéu nude & chau Au va mot s nudc & chau A.

O Viét Nam, bénh nay da xuét hién va gdy thiét hai khong nho cho ngudi chan
nudi déc bi€t 1a chan nudi theo quy md cong nghiép voi mat do chan nudi day, moi
truong khong dugc kiém soat tot cling nhu 13 bién phap quan ly phong bénh chua hop
ly. Co rat nhiéu phuong phép phong bénh tir co ban cho dén chuyén biét thi trong do6 su
két hop gitta v€ sinh, phong bénh (An toan sinh hoc) va vaccine hitu hiu 1a then chot dé
kiém soat va loai trir bénh nay.

II. Tac nhan gay bénh-Porcine circovirus type 2

Diéu quan trong can luu y rang PCV2 duogc cong nhén la nguyén nhan chinh cua
PMWS, mic du c6 mot sd yéu to anh huong dén sy biéu hién ctia bénh, thoi gian va muc
d6 nghiém trong ciia n6. Nhing yéu to dong vai tro gay bénh lién quan véi PCV:
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An electron micrograph of PCV2 virions.
Photo compliments of John Ellis, DVM, Ph.D., DACVP, DACVM, University of Saskatchewan, Saskatoon,

Canada

PCV (Porcine circovirus) thudc ho Circoviridae (Lukert va ctv. 1995), 1a mot
trong nhimg virus nhé nhit xdm nhiém vao té bao dong vat hitu nhil. PCV 1 virus khong
c6 vo bao véi duong kinh 17 nm va chira mét bo gen vong don khoang 1,76 kb (Tischer
va ctv. 1982, Hamel va ctv. 1998).

Gdm ¢6 2 loai duge tim théy trén heo, PCV1 va PCV2.

Multiplex PCR for the detection of PCV1 and PCV2



- PCV1 da xuét hién tir rit lau trén heo va thudng nhiém vao té bao nudi céy than
heo (Pk-15 ATCC CCL-33) va khong gy bénh trén heo. PCV2 moi xuat hién gan day va
gin lién véi PMWS. PCV2 thudng gan voi nhimg bénh nghiém trong trén heo va anh
huéng manh dén nganh chin nudi heo trén thé gidi. Nhimg tiéu phan virus PCV2 rit bén
vitng va co thé ton tai trong moi truong cua dan heo bi nhiém bénh, viéc tiéu diét triét dé
virus nay 1a rat kho.

- B gen ciia PCV2 chura hai khung doc mé chinh (ORF: open reading frame) :
ORF1 ma hoa cho nhirng protein tai tao virus, ORF2 ma hoa cho protein capsid cua virus.
Protein capsid dugc xac dinh 1a c6 lién quan dén gy dap ung mién dich ¢ heo bi nhiém
bénh. Nhitng khang thé don dong va huyét thanh heo trung hoa cho thay c6 phan tng voi
protein capsid.
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Genomic organization of PCV2.
Diagram compliments of Steven Krakowka, DVM, PhD, DACVP, The Ohio State University,
Columbus, Ohio

Cac nghién ctru cho thay virus PCV2 d hién dién nhiéu nam trudc khi PMWS
xut hién. Diéu nay phan anh mot thuc té 1a cac virus gay bénh co thé ¢ dang tlem an.
Nhung ngh1en ctru vé huyét thanh tai Chéu Au va Béc My cho thdy, sy lay nhiém lan
rong trong dan heo nhung chi mdt phan nho dan c6 huyét thanh ducrng tinh 1a tu'ng biéu
hién bénh ly. Piéu nay co veé nhu hau hét nhung ca lay nhiém c6 biéu hién ngam véi
bénh. Heo con ¢6 thé bi nhidm trude khi cai sita.

III. Sy phat sinh bénh va mién dich

Hans Nauwynck cua Umversr[y of Ghent & Bi di mo ta kha nang lay nhiém bénh
qua phan va dudng ho hap nhu thé nao. Heo, ngay ca heo rimg, da bi nhiém virus trong
nhiéu thap ky va cac ching nay cho thay c6 bd gen twong ddng > 94% va virus nhiém
tring trén toan thé gidi. O cap do dan gia stic, heo con duoc sinh ra tir nhiing heo nai da
mién dich, s& bi nhiém virus ty nhién , v6i luong khang thé ¢ cac cap do khac nhau. Khi
nhiém PCV2, sy biéu hién nhiém trang & lon con xay ra tir 2-12 tuan v6i luong khang
thé giam va thay doi tu dan heo nay dén dan heo khac. Nhiém tring trong tir cung cling
c6 thé xay ra, gay ra van d& vé sinh san ¢ lon néi, nhung thuong la luc tiép xtc dau tién
clia virus trong bay khoe manh 13 va tinh dich ciing c6 thé 1a thé mang virus. Céc virus
nay cham phit trién, n6 cin khoang 36 gio' dé nhéan 1én vé s lugng. Viée nhan rong virus
trong t& bao co thé dugc tang 1én trong phong thi nghiém, sau tiép xuc véi interferon-
alpha, mot chét thuong dugc san xuét nhu 1a chét bao vé chéng virus-Cytokine va cé thé
hoat dong nhu mot chat kich hoat dé¢ PCV?2 khi bj cac nhiém trung khac xay ra. Sau



nhiém trung, virus co thé dugc tim thay trong 2-3 tuan sau d6 & md lymphoid va cac co
quan nhu phoi, gan va tim. Khang thé binh thuong duogc san xuét sau khi nhiém 3 tudn
va sy nhan 1én cta cac vi-rat giam. Tuy nhién, mot s6 lon nay khong thé san xuét khang
thé va vi rut tiép tuc nhan 1én va cudi ciing bénh PCVAD / PMWS xuét hién triéu ching
lam sang.

Ken McCullough, truéc day la cua Belfast, Bac Ireland, miéu ta nhimng phirc tap
cuia cac dap ung mién dich cta nhiém tring PCV2. Sau mét nhiém PCV2, ¢6 sy giam
cac té bao bach cau (leucopoenia) dugc théy ¢ lon, khi bénh PCVAD phat trién.
Leucopoenia cht yéu 1a lién quan dén su suy giam ctia lymphocytes B, ddy 1a cac té bao
bao dong véi hé théng mién dich san xut khang thé va dén mot mirc d6 thap hon cac
lymphocytes T, té bao kich thich viéc san Xuat cac té bao dé diét virus gay bénh, do d6
khong thé dap ng mién dich. Tuy nhién, cac té bao vo1 muc d6 cao cua vi rat la nhimng té
bao hinh cdy, noi dua khang nguyén den hé théng mién dich va cac dai thuc bao. Moi
nguoi cho rang virus khong diét cac té bao nay va chiung tiép tuc hoat ddng nhung virus
lam chiing suy yéu su nhan dién cac 'tin hiéu nguy hiém' sy xdm nhap tir sinh vat khac va
cho phép cac nhiém tring gay bénh di vao dé dang hon. Diéu nay s& giai thich vi sao
virus PCV2 thuong két hop vi mot s6 bénh khac nhu: viém phoi, hoi chimg bénh ngoai
da va than (Porcine Dermatitis-Nephropathy Syndrome), viém rudt (Enteritis), xdo thai va
xao tron sinh san (Abortion-Reproductive Failure) & heo nai, v.v...

Source: Europe meets N. America over PMWS/PCVAD - The Way Forward vy
David G S Burch-BVetMed DECPHM MRCVS-Veterinarian, Octagon Services Ltd,(Published in "Pig
International" May 2007)

Tai Vi¢t Nam, nghién ctru cua Lam Thi Thu Huong va cong tac vién (2004), thuc
hién tai cac trang trai chan nuéi heo ¢ Thanh phé HCM va céc tinh phu can cho théy:
khao sat 25 miu hach cta nhitng heo coi coc sau cai sita dé xét nghiém, ty 1é duong tinh
v6i virus nay chiém 36% (9 mau). Piéu nay lam chiing ta can phai quan tdm dic biét dén
can bénh.

IV. Céc loai vic-xin phong bénh PMWS

Hién nay, nhiéu loai vic-xin cho PCV2 da duoc dung pho bién & chau Au,
Bic My va ‘mang lai nhu’ng hiéu qué ban dau nhét dinh. Céc loai vac-xin da dugc
thuong mai gom c6: vac-xin virus PCV2 vo hoat, vac-xin protein capsid cia virus
PCV2, vac-xin virus tai t6 hgp PCV1 va PCV2 v hoat. Ngoai ra, con ¢6 nhiing loai
vac-xin con dang dugc thir nghiém.

Vac-xin virus vo hoat

Cac virus PCV2 dugc phat trlen trong

nyoi ciy te bao va sau do duoc lam bét hoat
de san xuét cac thanh phan khang nguyén cua
vac-xin. San pham thuong mal la Circovac
cua cong ty Merial. Circovac ® di dugc 1 uy
quyén cho tiép thi trong Lién minh chau Au,
cho tiém phong ¢ heo nai.

Déy 1a phuong phap mién dich thy
dong heo nai khi dugc tiém vac-xin s€ gy dap
ung mién dich tao khang thé. Heo con bu sira
dau khi méi dé ra sé duoc nhén khang thé tir sira , 1én den 5 tuan tudi. No cho thdy c6
giam ton thuong & cac mod lymph01d lién quan v6i nhiém PCV2 va ty 1€ tir vong lién




quan v6i PCV2. Nhung hi¢u qua cia vac-xin tuy thudc vao lugng stra dau cia heo
con duogc bu vao sau khi dé ra.

MATERNAL PROTECTION., DEVELOPMENT OF IMMUNITY,

v

Hién nay ¢ nudc ta, véc-xin Circovac * cung dugc st dung dé phong ngira
bénh PMWS. Vic-xin du’O’c tiém cho heo nai voi liéu:

- Heo héu bi: tiém 2 miii, cach nhau 3-4 tuan miii thir 2 it nhat 2 tudn trudc
khi phéi.

- Heo nai: tiém 2 mui cach nhau 3 - 4 tuan mii th 2 chdm nhét 2 tuln trude
khi dé
- Tiém nhac lai: doi vai céac ltra tiép theo, tiém 1 mii trudc khi dé 2-4 tuan.

Tac dung cua vac-xin dugc khao sat va ghi nhan qua bicéu do sau:
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2. Vac-xin protein capsid cua virus PCV2

Cong nghe DNA tai t6 hop cho phep san xuat mot lugng 16n protein virus va
dugc dung trong san xudt Vac-xm chéng lai virus. Protein caps1d cta PCV2 vé mat
khang nguyen la quan trong t nhat (kich thich mién dich) va la thanh phan cta vic-xin
va duoc san xuat boi mot phan di truyen cua virus dugc g01 la khung doc m¢ 2
(ORFZ) Gen ORF2 s& duoc chuyén vao cac yeu t6 mang va dugc biéu hién thong
qua viéc str dung nhiing virus phat trién nhanh hon. Nhitng virus ndy s& lam nhiém vu



téng hop nén céc protein capsid dugc qui dinh boi gen ORF2 chén vao. Protein
capsid sau d6 s& dugc tinh ché va sir dung dé san xuét vic-xin.

Porcine circovirus type 2 (PCV2) with fine outer capsid

Hai san pham vac-xin loai nay di duoc thuong mai va phd bién & Bic My va
Chau Au: Ingelvac CircoFLEX"( cua cong ty Boehringer Ingelheim) va Porcilis ® PCV(
cua cong ty Schering-Plough/Intervet).

Porcilis ® PCV duoc tiém cho heo con tir 3 tuan
tudi tré 1én. Vic-xin cho thay c6 lam giam luong virus &
trong mé lympho va trong mau tha, dong thoi giam sy sut
can lién quan v6i PCV2 trong sudt thoi ky vo béo. Vic-

Xin dugg tiérr~1 Vao co ¢ ¢0 va & ving sau ‘tai. Heo duoc E o .

tiém 2 léq,méi lér} 2ml va cach nhau 3 tuan. i " oy,
Déi v6i vic-xin Ingelvac CircoFLEX® thi chi tiém ) i

Iml véc-xin cho heo con tir 3 tuan tudi tré 1én va mot 1an 3 =

duy nhét. E——

Khi heo dugc tiém véc-xin, hé théng mién dich
cua heo s€ nhan di¢n protein ngoai lai va phan ing bang viéc tao dap ng mien dich chu
dong. Pap ing nay sé gitp bdo vé heo chong lai bénh gay boi PCV2 néu bi nhiém.



Porcilis® PCV

Porcilis PCV: antigen production
Expression of ORF2 PCV2-antigen using a Baculo-virus vector System
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3. Vic-xin virus t4i t0 hop PCV1 va PCV2 v6 hoat

Nhitng ket qua nghién ctru vé gen cua 2 loai virus (PCV1 va PCV2) cho thiy 2
loai virus nay vé mit di truyén c6 bd nhiém sic thé twong dong khoang 75%, trong dé
ORF1 tuong dong khoang 83% vé trinh ty nucleotide va 86% axit amin, ORF2 tuong
ddng khoang 67% vé trinh tu nucleotide va 65% axit amin. Cac gen ORF2 cua PCV2
chén vao cac virus PCV1 khong gay bénh nhung phat trién nhanh hon dé tao ra mot virus
tai t hop. Nguoi ta 1am bét hoat virus tai to hop ndy dé san xuét véc-xin virus tai to hop.

The FCV2 Virus THE FCV1 VIRUS
Pathogenic in pigs when Mon-pathegenic in pigs.
combined with & colstor, Cirlar genome contains
Circular genome containg R OFF. ORF-1 codes
tw Open Reading for replication and
Framis (ORF). DRF-1 OFF-2 condess fof the
oodes for replication Imetundgenic cogsid,
and OFF-2 codes for tha orcoat

immircgenic capsid,

of coal.

N/

CHIMERIC PCY1-2
Looks ke 2 PCVZ but acts
like a POV, Contains the
OAF-1 [genoms that codes
for replication) from POV,
Containg the ORF-2
fgenome thal codes:

Bor @xdirior immunogenic
Probéng of Coat)

From POVE

The Chimeric PCV1-2 acts like a PCVT in the pig's body (non-pathogenic) but it appears to be a PCV2 to the pig's
immune system. This results in the generation of protective immunity to PCV2 without the risk of PGV2 infection.




Vic-xin nay di duoc cip phép sir dung & M véi tén thuong =
mai Suvaxyn ® PCV2 (san pham cuia cong ty Fort Dodge). Sau khi
heo duoc tiém véc-xin, hé théng mién dich s& nhan dién trinh tw ORF2
ctia PCV2 trong vic-xin va gay dap ing mién dich.

Vic-xin chi tiém 2ml, 1 1an duy nhét cho heo & 3 tuan tudi hoic b il |

Wicsa contrs f Circovires PO |
T 1-Tign 2 Quimsers |

16n hon. Hodc c6 thé tiém 2 1an, mdi lan 1ml, cach nhau 3 tuan va b
cling ti€ém cho heo tir 3 tuan tudi tro 1én.

* Thir nghiém lam sang héu qua cua cac loai vac-xin.

Béng tom tit vé 4 san pham véc-xin da dugc phd bién 6 Bic My:

Company Product Sow/Piglet Type: of Adjuvant NO Of.
vaccine injections

Merial Circovac® Sow Kllled—PCVZ Mineral oil 2+
virus boosters

Boehringer- Ingelvac Piglet . Aqueous

Ingelheim CircoFLEX" (B3wks+) G2 G polymer

® . Killed -
Fort Dodge gllllval);yn Ree ggllit I recombinant SL-CD 1
e Dose wks PCVI & 2 aqueous
Intervet Porcilis® PCV Piglet PCV2 Capsid Diluvac 2
Tocopherol

Nguoi My va Canada da mo td mot loat cac cudc thir nghiém véi 4 loai véc-
xin trén.

Plourde va Machell da mo ta phan tng véi Vac xin dung cho lon nai
(Circovac ® - Merial) & Canada trong 77 trang trai, von di dugc sir dung véc-xin
trong mot khoang thoi gian sdu thang.

Desrosiers va nhitng ngudi khac bao cdo vé mot nghién ciru mu kiém soat, tai
Canada vo6i Ingelvac ® CircoFLEX ™ (Boehringer Ingelheim) trén 1.300 don vi lon
nai, noi ma tat ca cac con lon tré duogc chia thanh hai nhom thir nghi¢m, nhom tiém
phong va ddi chimg khong tiém phong véc-xin.

Connor va Elsenier mo ta mot loat cac cuge thir nghiém véi Suvaxyn ® PCV2
(Fort Dodge Thu y) ¢ My, noi san pham dugc cap phép. Hai cudc thir nghiém da
duoc tlen hanh dé so sanh v6i mot nhom duge tiém phong va mot nhém khong tiém
phong véc-xin.

De Grau va nhiing nguoi khac da tién hanh mot cude thir nghiém tai Canada
(Quebec va Ontario) v6i Porcilis PCV2 (Intervet Inc) st dung véc-xin tiém 2 1an. Thir
nghiém duoc thiét ké nhu 1a mot da trung tAm, nghién ctru ngau nhién gdm 21 trang
trai va trén 35.000 con Ign da dugc st dung trong nghién ctru.

Két qua cua cudc thir nghiém duoc trinh bay trong bang va cac biéu d6 sau:

Table 1. Comparison of the effect on mortality of sow and piglet vaccines
against PCV2



] . Mortalit Mortalit
AU VERLE el unvaccin);ted (%) VaccinatZd (%)
Sow (2 shot | Before and after
Circovac followed by | studies (77 farms) 12.6 5.2
booster 1
shot) Total mortality
Controlled study;
: vaccinated & non-
CircoFLEX Piglet (1 vaccinated 9.5 24
shot)
Finisher mortality
2 controlled studies
Piglet (1 &4 before and after
Suvaxyn PCV2 shot) studies. 7.7 1.8
Grower/finisher
mortality
Multi-centred
randomised studies
Porcilis Pev2 | Diglet 2 (22 farms), 9.3 2.1
shot) vaccinated and non-
vaccinated. Nursery
and finisher mortality

Graph 1. Comparison of the effect on mortality of sow and piglet vaccines

against PCV2
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Graph 2. Comparative efficacy of a PCV2 vaccine (Ingelvac CircoFLEX) by age of
pig accinated
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Source: Europe meets N. America over PMWS/PCVAD - The Way Forward vy
David G S Burch-BVetMed DECPHM MRCVS-Veterinarian, Octagon Services Ltd,(Published in "Pig
International" May 2007)

Két qua thir nghiém 1am sang cho thay vac-xin 1a mot giai phap cho nganh chin
nudi heo trén thé gidi véi ,nhiém trung virus PCV2.
4. Nhirng loai vac-xin con dang thir nghiém.

Nhitng nghién ctru cho thiy cac plasmid tai t6 hop (recombinant plasmids) c6
thé biéu hién protein capsid quy dinh bai gen ORF2 dugc chén vao khi chiing dugc
dua vao trong té bao. Protein capsid biéu hién va s& gy dap tng mién dich bao vé
chéng lai virus PCV2. Trong thir nghiém nay, vac-xin da dugc phan tich in vivo, xac
dinh 1a c6 giy ra dap ing mién dich dic hiéu trén chudt. DNA duoc léy tor mot ching
PCV2 & Brazil, trinh tu gen ma hoa cho protein capsid (ORF2) duoc khuéch dai bang
ky thuat PCR va dugc cheén vao plasmid. Nguoi ta da thir nghiém véi 2 nhom chudt,
mot nhom duoc tiém chang véi plasmid c6 chuyén gen va mot nhom duge tiém
chung plasmid khong c6 chuyén gen. Vic-xin nay cho két qua 1a c6 thé gay dap tmg
mién dich ca dbi v6i mién dich té bao va mién dich dich thé & nhitng con chudt dugc
tiém chung.

Ngoai ra, nguoi ta cung da dya vao chu trinh tu chét cua te bao (apoptosis) do
gen ORF3 cua virus PCV2 qui dinh dé co6 thé san xuat mot loai vc-xin song gay ca
dap ting mién dich té bao va mién dich dich thé.

V. Kétluan

Hoi ching coi sau cai stta (PMWS) xay ra trén heo do virus PCV2 gdy ra voi ty
1€ chét cao va thiét hai nang né€ ve kinh té cho nha chan nuoi trén thé gidi. Mat khac,
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khi dan heo bi nhidm thi cac bién phap diéu tri diéu khong hiéu qua.Va giai phap vic-
xin dd dugc nghién ctru va ing dung, chu yéu 1a cac nude & Bic My va Chau Au.

Nhiéu loai vic-xin di dwoc nghién ctru de phong PMWS.Véi 4 san pham véc-
xin da dugc phd bién ¢ Bic My va Chau Au: vic-xin virus v6 hoat (Circovac® cia
cong ty Merial) tiém cho heo néi, vic-xin protein capsid ctia virus PCV2 (Ingelvac
CircoFLEX® cuia c6ng ty Boehringer Ingelheim va Porcilis ® PCV cua cong ty
Schering-Plough/Intervet) tiém phong cho heo con, vic-xin virus tai t6 hop PCV1 va
PCV2 v6 hoat (Suvaxyn ® PCV2 cua cong ty Fort Dodge) tiém phong cho heo con.
Nhirng thtr nghiém 1am sang da biéu hién hiéu qua cua tung loai vac-xin.

Con c6 céc loai vic-xin DNA tai t6 hop dang duogc thir nghiém. Vi dién bién
phirc tap ciia bénh, nén vic-xin phong bénh van dang dugc cac nha khoa hoc nghién
ctru dé giai quyét van dé nhiém PCV2 trén toan thé gi6i hién nay.
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www.scielo.br/pdf/pvb/v29n1/al2v29nl.pdf

http://www.khoahoc.net/baivo/nguyenthuongchanh/160807-
circovirus.htm

www.google.com.vn

www.swincast.com/pcv2

www.stopcircovirus.com/uniqueformulation.html

www.octagon-services.co.uk/.../PCV2vaccines2.htm
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