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Linh vie ky thuit dwoc dé cap
Sang ché dé cap dén chiung Mycoplasma hyopneumoniae, vacxin chira chiing nay

dé ngan ngira bénh viém phdi do mycoplasma & lon.
Tinh trang ky thuit ciia sang ché

Mycoplasma hyopneumoniae 1a tac nhén giy bénh viém phéi do mycoplasma &
lon (con goi la bénh viém phdi dia phuong (enzootic pneumonia: EP)). Day 1a mot
trong s& cac bénh ho hip phd bién nhét va gay thiét hai dang ké v& mat kinh té dbi voi
nganh cong nghiép chiin nudi lon toan cau. Bénh ndy lién quan dén cic bénh lay nhiém
thir cép, c6 ty 1é méc bénh cao va ty 18 tir vong thip, chuyén hoa thirc dn kém va c6 thé

gdy thiét hai kinh té toan ciu udc tinh khoang 1 ty d6 la mdi nam.

Péi voi bénh EP, vi khudn Mycoplasma hyopneumoniae tdn céng cac 16ng mao
cta té bao biéu mo phdi clia lon va phd hly cic 16ng mao binh thudng khée manh
khién cho cac sinh vat co hoi tu thiét 1ap trong md ho hip dé giy bénh. Mot khi da

duoc thiét l4p, M. hyopneumoniae gay ra cac tdn thuong & phdi lon.

Bénh viém phdi rat d& 14y va thuong lay nhiém théng qua viéce tiép xtc truc tiép
véi cac dich tiét dudng ho hép bi nhiém, vi du, céc giot bén ra tir mdm hodc miéng khi

hét hoi hoic ho.

Hién ¢6 mdt sd vacxin d€ ngan ngira M. hyopneumoniae. Céac vacxin méi nhat do
10 cong ty cung cap vdi 22 nhin hiéu vacxin duge ding ky dudi dang don gia hodc hai

gia/da gia. Chiing déu la cac ché pham M. hyopneumoniae chét hoic bt hoat.

Céc vi du v& vacxin M. hyopneumoniae bit hoat dang nguyén bao bao gdm
RESPISURE™ va STELLAMUNE™ (Pfizer), SUVAXYN M. HYO™ (Fort Dodge),
HYORESP™ (Meriel), M+PAC™ (Schering-Plough) va PORCILIS™ (Intervet).

Mic du mét s6 vacxin ¢6 thé lam gidm mirc do nghiém trong cua bénh EP,
nhung hién chua ¢6 vacxin chét hodc bat hoat dang nguyén bao nao c6 th€ ngan ngua

bénh nhiém M. hyopneumoniae mot cach triét dé. Do d6, can c6 vacxin hiru hi¢u hon.
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Ban chit ky thuat ciia sing ché

Theo phuong 4n wu tién, sang ché dé xuit chung Mycoplasma pneumoniae song

thich hgp dé sir dung lam vacxin ngan ngira bénh viém mang phéi dia phuong.

No6i chung, sang ché d¢ xuat chiung Mycoplasma hyopneumoniae giam doc luc cé
thé duge sit dung dé san xuat vacxin song hiru hiéu dé ngan ngira bénh viém mang phoi

dia phuong & lon.

Theo khia canh thr nhédt, sang ché dé xuidt chung vacxin Mycoplasma

hyopneumoniae chira dot bién & it nhat mot trong sb cac gen néu trong Bang 1.

Theo mét phuong 4n, ching vacxin nay chira dot bién & tit ca cac gen néu trong

Béang 1.
Theo mot phurong 4n, chiing vacxin ndy man cam véi nhiét do.

Céc vacxin giam doc luc thudng cé loi do chung déu c6 cac yéu té quyét dinh gay
mién dich phi hop ciia tic nhan giy nhiém & dang tu nhién cta n6 véi hé mién dich cua
vat chi va chi can mét lugng tac nhan giy mién dich twong déi nho do tic nhan nay co
kha ning tang gdp boi trong vat chi duogc tiém chung. Cac phuong phap lam giam doc
Iwc bao gém ciy chuyén chung ddc nhiéu 1an hodc cho chiéu xa hoac cho tiép xuc véi
hoa chét. Cac phuong phap nay co thé dua cac dot bién vao hé gen dé tao ra vi sinh vat

c¢6 doc tinh thap hon, nhung van c6 kha ning tao ra cac ban sao.

Han ché cia cac phuong phép nay 1a & chd chung gay ra cac dot bién ngiu nhién
khong xac dinh dwoc & cdp dd phan tir. Cac phuong phap twong tu dé chon cach lam
giam doc luc, nhu béng cach chon d6 min cam véi nhiét do lién quan, thuong mét nhiéu
thoi gian va thu dugc két qua sai 1éch do chiing man cam véi nhiét d6 khong thé bi giam
doc luc va ching giam doc luc lai khong nhit thiét man cam voi nhiét do, va can nhiéu
thir nghiém va hiéu chinh két qua. Ngoai ra, ching gidm doc luc c6 thé bi dot bién tiép va
chuyén thanh ching gy doc.

Nhim tao ra vacxin sdng ngan ngira bénh viém mang phdi do mycoplasma, cac tac
gia sang ché da gay dot bién thé phan lap Mycoplasma hyopneumoniae bang hoa chét va
chon cac dong man cam véi nhiét dd. Cac tac gia sang ché da lam déng kho vi khuan dot
bién sbng nay & nhiét do thap va phat hién ra ring vi khudn nay c6 thé duoc hoan nguyén

sau mot tudn va van song sot sau loat cdy chuyén va do do6 thich hop lam chung vacxin
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Mycoplasma hyopneumoniae. Chung vacxin va ching gdc dugc giai trinh ty va viéc so
sanh trinh ty d3 xac nhan duoc cac gen bi dot bién & vacxin nay, do d6 cho phép xac dinh
di truyén chung giam doc luc.

Theo khia canh thi hai, sang ché dé xuit chung vacxin Mycoplasma
hyopneumonlae gidam ddc luc dugc ndp luu tai Vién do luong quéc gia Uc (National
Measuments Institute, Australia) vdi sb luu gitrt NM04/41259, chung nay la man cam voi
nhiét d6 va gidm doc luc.

Chung vacxin theo khia canh thr hai duge chirng minh la ¢6 tinh mién dich ngin
nglra va khong chuyén thanh ching doc sau loat céy chuyén (55 liéu khong duoc thé
hi¢n).

Theo khia canh thr ba, sang ché dé xuét phuong phéap san xuit chiing vacxin theo
khia canh thir nhit va thir hai, phuong phép nay bao gdm budc giy dot bién thé phan lap
ban dau thich hop ciua Mycoplasma hyopheumonlae bang hoa chét va chon cac thé dot
bién vén giir dugc kha ning song sau loat cdy chuyén.

Theo mét phuong an, cac thé dot bién trude hét duge chon trén co s man cam vai
nhiét do.

Theo khia canh thir tw, sang ché dé xuét vacxin chira ching vacxin M.
hyopneumoniae theo khia canh thir nhét va thtr hai va chét mang, tity y chat phu trg, va
thy y it nhdt mot tac nhan gay nhiém bd sung, vacxin nay véi luong giy mién dich c6 kha
nang tao ra tinh mién dich ngin ngira bénh do M. hyopneumonia gy ra. Tac nhan gy

nhiém c¢o thé 1a virut, vi khuan, nam hodc ky sinh trung.

Theo khia canh thir nam, sang ché dé cdp dén phuong phip ngin ngira bénh do
Mycoplasma hyopneumoniae gay ra & lon bao gbébm viéc cho lon sir dung vacxin theo khia
canh thir tr v6i lugng gay mién dich.

Theo khia canh tht sau, sang ché dé xuét vacxin theo khia canh tht tw dung dé ngan
ngtra bénh do Mycoplasma hyopneumoniae gay ra ¢ lon.

Theo khia canh thtr bay, sang ché dé xuat phuong phép san xuét vacxin theo khia
canh thir tur bao gbm budc phéi hop chiing Mycoplasma hyopneumoniae theo khia canh
thir nhét hodic tht hai voi chit mang, ta duge va/hodc tuy vy, it nhit mot tac nhan gay

nhiém bd sung. Tac nhan gy nhiém c6 thé 1 virut, vi khuén, nam hogc ky sinh trung.
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Theo khia canh thir tim, sang ché dé cdp dén viéc sir dung chung vacxin
Mycoplasma hyopneumoniae theo khia canh thtr nhit hodc thir hai dé san xuét dugc
phim ngin ngira bénh do Mycoplasma hyopneumoniae gy ra & lon.

Theo phirong 4n ctia cac khia canh tir thir tw dén thir bay, "bénh do Mycoplasma
hyopneumoniae giy ra" la bénh viém phdi dia phuwong hodc bénh viém phdi do
mycoplasma gay ra & lon.

M5 ta viin tit cac hinh vé

Fig.1: Mirc tao khuin lac ciia ching vacxin tsl9 & miii cua lon dugc tiém ching
v6i liéu qua cao.

Fig.2: Mirc tao khuén lac & thoi diém 59 ngay sau tiém ching (DPV) & khi quan
ctia lon dugc tiém ching vacxin ts19 véi lidu qué cao.

Fig.3: Muc tao khuén lac & mili ctia lon duge tiém ching ching vacxin tsl9 véi
céc lidu khéc nhau.

Fig.4: Su chénh léch tdng thé trong trong khoang thoi gian nghién ciru (105
ngay).

Fig.5: Xéc dinh liéu ngin ngira téi thiéu déi véi tsl9.

Fig.6: Chi s6 ngan ngira ciia tsl9 va vacxin trén thi truong trén co so giam mirc
d6 nghiém trong ctia cac tdn thuong phéi.

MG ta chi tiét sang ché

Chung M. hyopneumoniae "LKR" ban dau dugc phén 1ap tir mau 16 md (Lloyd
and Etheridge 1981, J of Comp Path 91:77-83). Ching nay dugc tai phan lap tir lon bi
nhiém theo kinh nghiém trudc khi cdy chuyén khoang 10 1an trong moi trudng vo bao
dé dat dugc muc phan 1ap dong (CSIRO, Victoria). Tiép theo, dong nay dugc giri téi
bd phan thu miu Mycoplasma ctia dai hoc Adelaide, Nam Uc, dé phan tich. Tiép theo,
ching phan 14p LKR dugc thu boi truong dai hoc Melbourne, Khoa khoa hoc tha y
(Mycoplasma ‘Group), bing 3 dot cdy chuyén in vitro trong mdi trudng canh thang
Friss cai bién, dé bao quan. Cac lo nhé bao quan dugc ky hiéu la "LKR P3 29/5/97".
Dong nay la ching gc.

LKR P3 29/5/97 dugc cly chuyén in vitro va giy d6t bién NTG (200mg/mL)

bang cach sir dung phwong phép da duge mé ta trude d6 (Nonamura and Imada (1982)

-5-
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Avian Diseases 26:763- 775). Dong mén cam véi nhiét dd ("ts-19") duoc chon tir dia
thach va nubi cdy trong 3ml mdi truong canh thang Friss cai bién. S6 dot ciy chuyén
i voi dong nay dugc ky hidu 1a "P0" va sau d6 thyc hién thém 4 dot cdy chuyén in
vitro v6i d6 pha loang 1:4 thé tich/thé tich cho mdi dot cdy chuyén trong méi truong
canh thang Friss cai bién. Mirc cdy chuyén cudi cung dugc ky hiéu 1a "LKR ts-19 P4
MS". LKR ts-19 P4 MS trai qua nhiéu dot cdy chuyén pha lodng in vitro trong mdi
truong canh thang Friss cai bién dé dat t6i d6 pha lodng 3,2 x 10 2l Dong dot bién
cudi cung duge ky hiéu 1a "LKR ts-19 3,2 x 107!,

LKR ts-19 3,2 x 10 ! dugc dong kho va giri t6i phong thi nghiém phén tich cla
Uc (Australian Government Analytical Laboratories) (Hiép udc Budapest vé nhan biét

qubc té dbi voi ngudn sinh vat dung cho quy trinh patent) véi sd Iuu giit NM04/41259.

Mycoplasma c6 kich thude bd gen giam dang ké, diéu nay phéan anh cic kha ning
sinh téng hop han ché cua chiing va su phu thudc vao vat cha kiéu ky sinh cta ching.
Do ¢6 sur han ché vé bo gen nén viéc gy dot bién NTG dbi vé6i thanh phén cu thé cua
mdt con dudng co thé anh huéng dang ké dén su sbng sét cua té bao Mycoplasma.
Viéc gay dot bién NTG tao ra cac dot bién ngiu nhién (chuyén vi, dao, mat hoic thém
nucleotit) bén trong bd gen. Két qua 1a c6 thé tao ra nhém bd gen bién thé ma mdi bd
gen chira mot hodc nhiéu dot bién. Nhidu bo gen bién thé trong sb nay c6 thé khong
séng dugc do gen hodc cac gen quan trong bi loan chirc ning. Néu cac dot bién nay
khong gdy hai dén kha nang sinh truéng ctia sinh vt thi cac sinh vat bién thé sdng sot
6 thé tiép tuc duogc chon loc (vi dy, chon loc bai nhiét d6). Trong qua trinh phat trién
cua tsl9, viéc chon loc dugce dua trén kha ning chiing bién thé sinh trudng véi hi€u gia
cao O nhiét d¢ 33°C va kha néang sinh truéng giam & nhiét d¢ 39,5°C. Trén co s so
sanh trinh tu toan by bd gen giita chiing vacxin Mycoplasma hyopneumoniae tsl9 va
chung gbc (LKR), d& x4c dinh dugc nhiéu dot bién (thay ddi nucleotit) trong bo gen
cua tsl9. Céc &ét bién nay bao gdm thay thé nucleotit (chuyén vi hodc dao), ciing nhu
mét hodc thém.

Cac dot bién nay nim & khip bd gen va bao gom ca cac gen dugc biéu hién ciing
nhu céc protein gia thiét va cac trinh tw khong ma héa. Bang 1 liét ké cac gen da biét
dwoc dot bién bang cach thay thé, lam mét hojc thém bazo. Cac gen nay dugc phin
loai theo chirc ning chinh cua chung. Ngudi co hiéu biét trung binh trong linh virc nay

d& dang biét cach phat hién lidu chiing M. Ayo c6 chira dot bién & mot trong s6 cac gen

-6 -
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néu trong Bang 1 hay khong bing cach xac dinh sy khac biét giita trinh tu déi chimg
dugce cung cép (vi du, YP_278901.1) véi trinh ty cta ching gidm doc luc. Tsl9, nhu
duge ndp luu véi sb luu gitr NM04/41259, 1a ching giam doc luc chira tit ca cac dot
bién néu trong Béng 1.

Theo mdt phuong an, ching gidm doc luc chira it nhit 2, 3,4, 5, 6,7, 8,9, 10,
11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33,
34 hoic tit ca cac dot bién néu trong bang 1. Theo mot phuong an, ching giam doc luc
chira dot bién & mot hodc mdi mot trong sb cac doc td, vashoic mot hodc mdi mot
trong sd cac gen lién quan dén co ché chuyén hoa hydrat cacbon, va/hodc gen lién
quan dén co ché chuyén hoéa phospholipit, va/hoic gen lién quan dén co ché chuyén
hoa dong nhan td, va/hoic mot hodc mdi mét trong sb cac gen lién quan dén qua trinh
phién ma hoic dich m4, va/hosic mdt hogic mdi mot trong sb cac gen lién quan dén qua
trinh van chuyén qua mang, va/hodic mot hoac mdi mét trong sb cic gen lién quan dén
qué trinh sao chép, sira chira hodic chuyén héa ADN va/hoidc gen transposaza néu trong
bang 1.

Theo mdt phuong an, ching gidm ddc luc chira dot bién & mdi mot trong sb céc
doc td.

Bang 1: Cac dot bién lam giam ddc Iuc bén trong cic gen clia chiing vacxin M.

hyopneumoniae ts19.

Poc td

Protein mang ngoai gia dinh P95 YP 278901.1
Lipoprotein gia dinh (MHJ 0213) YP 279015.1
Lipoprotein gia dinh (MHJ__ 0362) YP 279161.1
Protein bé mat P216 gia dinh YP_279290.1
Protein kiéu két dinh gia dinh P146 YP_279457.1
Chuyén héa hydrat cacbon:

Triosephosphat isomeraza YP 278904.1
Transketolaza YP 279223.1
Thanh phdn ABC dic hiéu véi N-axetylglucosamin II cua hé PTS gia YP 279370.1
dinh
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Chuyén hoa phospholipit:

CDP-diaxylglyxerol-glyxerol-3-phosphat-3-phosphatidyal transferaza YP 279075.1
Chuyén hoa déng nhén t6:

Nicotinat phosphoribosyltransferaza YP_279204.1
Phién ma/dich ma:

Gen GidA [enzym cai bién uridin 5-carboxymetylaminometyl ciia ARN YP 278808.1
van chuyén

Protein L3 cua ribosom 50S YP_278992.1
Leuxyl-tARN synthetaza YP_279441.1
Isoleuxyl tARN synthetaza YP 278833.1
Van chuyén qua mang:

Protein permeaza véan chuyén ABC gia dinh YP 279164.2
Protein lién két véi ATP van chuyén ABC gia dinh YP 278823.1
Protein vén chuyén cromat gia dinh YP 278943.1
Protein permeaza va lién két voi ATP vén chuyén ABC gia dinh YP_278958.1
Thanh phén protein ndi mang translocaza gia dinh YidC YP_279468.1
Protein permeaza gidng p69 cta hé van chuyén ABC gia dinh YP 279157.1
Protein permeaza van chuyén ABC gia dinh YP 279176.1
Prl lién két véi ATP van chuyén ABC gia dinh YP 279419.1
Sao chép/sira chita/chuyén héa ADN:

ADN topoisomeraza [ YP _279077.1
Uraxil-ADN glycosylaza YP 278929.1
GTPaza ObgE YP_278842.1
ADN polymeraza IV YP 278846.1
Chu trac dudi phan tir alpha cta ribonucleotit-disulphat reductaza YP_279017.1
Thymidylat kinaza YP 279053.1
CAu truc dudi phan tir delta cia ADN polymeraza III YP 279054.1
ADN ligaza YP 279060.1
CAu tric dudi phan tir A cia ADN gyraza YP_279326.1
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Ribonucleaza HII YP 279388.1
Pyrophosphataza v6 co YP 279400.1
Céu tric dudi phén tir C ciia Excinucleaza ABC YP _278867.1
Transposaza

Transposaza ISMHp1 gia dinh YP_279110.1

YP_ s6 chi trinh tr d6i chiéu cia NCBI

Chuing vi khuin dugc mé ta theo sang ché 1a chiing séng min cam véi nhiét do

va giam ddc luc va cé the duge str dung trong vacxin song.

Chung song, giam ddc luc 1a ching vi khuan song dd dugc nudi cdy trong céac
diéu kién lam giam hoac "lam giam ddc luc" ddc tinh cia ching. Vacxin song thuong

kich thich dap tmg mién dich bén hon so v&i vi sinh vt bi bét hoat hoic chét.

Chung vacxin theo khia canh thir nhét c6 thé dugc san xut bang cach gy dot
bién hoa hoc d6i voi ching phan lap Mycoplasma hyopneumoniae. Cu thé 1a, viéc gy
dot bién hoa hoc bao gbém viée gy dot bién bing cach xir Iy bang N-metyl-N'-nitro-N-
nitrosoguanidin (NTG) (Nonamura and Imada (1982), Avian Diseases 26; 763-775).
Cac vi khun dot bién min cam véi nhiét do c6 thé duge chon loc vé kha ning sinh
trudng cia chung & nhiét dd cho phép (33°C) va khong thé sinh trudng & nhiét do
khong cho phép (39,5°C). Dé sir dung trong vacxin, céc thé dot bién min cam véi
nhiét do phai trdi qua loat ciy chuyén va pha lodng. Ching vacxin vi khuén
Mycoplasma theo khia canh thir nhét 14 ¢6 kha ning séng (hodc séng). Kha nang séng
c6 nghia 12 "kha nang sbng s6t" noi chung va kha niang séng, phat trién hodc niy mim
noi riéng, trong cac diéu kién thich hop. Té bao vi khuén 1a c6 kha nang séng néu no
c6 kha nédng siﬁh trudng trong moi truong canh thang hodc thach thich hop.

Chung vi khudn dugc nop lhru theo Hiép uéc Budapest véi s6 luu gitt NM
04/41259 dugc tao ra bing cach cdy chuyén in vitro ba 14n (3x) & (1:4 thé tich/thé tich
trong moi trudong canh thang Friss cai bién) dbi v6i chung phén lap Mycoplasma
hyopneumonia Uc LKR (thu duoc tir bd phéan thu mau Mycoplasma cla Dai hoc
Adelaide bdi nhém Mycoplasma cta Dai hoc Melbourne) dé san xuit LKR P3. Tiép
theo, chung phéin 1ap LKR P3 dugc giy dot bién NTG. LKR P3 da dugc gay dot bién
duoc sinh trudng trén thach & 33°C (nhiét d§ cho phép) va ¢ 39,5°C (nhi€t d6 khong

-9-




21827

cho phép). Cac dong dot bién sinh truéng duge & 33°C ma khong sinh truéng duge &
39,5°C duge chon. Cac dong duge chon trai qua mét sb dot cdy chuyén in vitro va pha
lodng theo bac. 0 dot céy chuyén cubi, dong dugce chon (ts19) du'c_rc luu giir theo Hiép
uéc Budapest tai Vién do ludong quéc gia (khi d6 goi 13 Phong thi nghiém phén tich
cta chinh phu Uc) dudi dang ching nudi cdy dong kho. Cac méu nay dugc hoan
nguyén sau mot tudn bao quan va dugc phat hién 13 c6 kha ning séng.

Thuét ngir "cdy chuyén theo loat in vitro" dé chi viéc cdy chuyén vi khuin 1ap lai
trong moi truong. Viée cdy chuyén nay bao gém ciy vao mdi trudng canh thang chiing
vi khuén séng; sau d6 0 mot thoi gian & nhiét d6 thich hop. Tiép theo, mot phén cia
ching nubi cdy da G dugc sir dung dé cdy vao moi truong nudi ciy vo tring méi va lai
4 mot thoi gian. Chu ky tiép tuc cho dén khi dat dugc sb dot cdy chuyén mong mubn.
Mdi vong sinh truéng va cdy lai dugce goi 1a mot dot cdy chuyén.

Theo khia canh thir ba, sdng ché dé xuét vacxin chira ching vi khuan theo khia
canh thir nhit va chit mang nhu méi truong sinh truéng cia M. hyopneumoniae, nudce
vo trung hodc dung dich nudc mudi ding truong vé trung.

Vacxin 12 ché phém sinh hoc thiét 14p hodc céi thién tinh mién dich déi véi bénh
cu thé. Vacxin c6 thé 1a @& phong bénh (vi duy, dé ngan ngira hodc lam gidm nhe céc tac
dung ciia bénh truyén nhiém twong lai do téc nhan gay bénh gy ra) hodc dé diéu tri
bénh (vi du, dé diéu tri bénh truyén nhi&m). Vacxin theo khia canh thir hai la dé phong
bénh do Mycoplasma hyopneumonia géy ra.

Chét mang thich hop s& dugc ngudi co hiéu biét trung binh trong linh vuc ky
thuét nay biét rd va s& phu thudc phin 16n vao dudng str dung. Vacxin ¢6 thé con chira
mdt hodc nhiéu thanh phan bd sung bao gdm, nhung khong chi gi¢i han &, chit tao
huyén phu, chét 1am 6n dinh va chét phan tan.

Cac thanh phén bd sung khac ma co thé ¢O mit trong vacxin, 1a ta dugc, chét bao
quan, chit 1am én dinh héa hoc hodc céc protein khang nguyén khédc. Thong thudng,
chit 1am 6n dinh, ta duogc va chét bao quan duge t6i ru hoa dé xac dinh ché phém tdt
nhit vé mat hiéu qua & dong vat dich. Céc chét bao quan thich hop dugc léy lam vi du
bao gdm clobutanol kali sorbat, axit sorbic, luu huynh dioxit, propyl galat, paraben,
etyl vanilin, glyxerin, phenol va paraclophenol. Cac chét 1am 611 dinh thich hop c6 thé
dugce st dung bao gém, vi du, axit casamino, sucroza, gelatin, d6 phenol, N-Z amin,

monokali diphosphat, lactoza, lactalbumin hydrolysat va sita bot. Ta dugc thong
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thudng duoc sir dung dé thu hit té bao bach ciu hoic ting cudng dap ung mién dich.

L™ (3-O-deaxylated monophosphoryl lipid

Céc ta duge nhu vay bao gém, vi du, MP
A; RIBI ImmunoChem Research, Inc., Hamilton, Mont.), dau khoéng va nudc, nhom
hydroxit, Amphigen, Avridine, L121/squalen, D-lactit-polylactit/glycosit, pluronic
plyois, muramyl dipeptit, Bordetella chét, svaponin, nhu Quil A hodc Stiitiulon. TM.
QS-21 (Aquila Biopharmaceuticals, Inc., Framingham, Mass.) va doc t6 ta (& dang
kiéu dai hodc dot bién, vi du, trong d6 axit glutamic & vi tri axit amin 29 dugc thay thé
bing axit amin khac, t5t hon 14 histidin, theo don qudc té s6 PCT/US99/22520).

Theo mot phuong an, vacxin khi ti€ém c6 it hodc khong co bét lgi hodc phan tmg
khong mong mubn & vi tri tiém, vi du, kich ung da, sung, phat ban, hoai ti, man cam
da.

Theo khia canh thir tw, sang ché dé cdp dén viéc ngan ngira bénh do Mycoplasma
hyopneumoniae gy ra. Vacxin theo khia canh thu ba la dé phong bénh do
Mycoplasma hyopneumonia géy ra.

Liéu phap "phong bénh" hodc "ngin ngira" theo sang ché bao gdm viéc ngin
khoéng cho bénh truyén nhiém xay ra hodc can trd hoic dé phong hodc bao vé khong dé
xay ra hodc tinh trang nghiém trong cia bénh do Mycoplasma hyopneumonia gay ra,
bao gébm viéc ngin ngira, bio vé hogic 1am giam mirc d6 nghiém trong cia triéu chimg
hodc d4u hiéu cua bénh & déi tugng ¢6 thé din dén bénh, song chura dugc chén doan 1a
méc bénh. Thut ngi ndy ciing bao gém viéc 1am giam thoi gian nhiém bénh hoic ty
1& méc cac triéu chimg va viéc Iam giam kich thuéc cda cac tén thuong bét ky.

"Phong bénh" theo sang ché chi toan bd viéc ngin ngira bénh hodc viéc lam giam
muc d6 hodc cac triéu chirng ciia bénh. Thuit ngir nay ciling chi viéc lam gidm hodc trc
ché sy 13y truyén ctia Mycoplasma hyopneumonia hodc ngin ngira vi khuén thiét 1ap &
vét cht hodce bao vé khoi bi nhiém thir cip bdi cac ching Mycoplasma hyopneumonia
khac hoic cdc tac nhan gay nhiém khéc.

Vacxin theo khia canh thir ba c6 thé dugc bao ché dé sir dung cho lon & dang, vi
du, 10ng, bot, sol khi, vién nén, vién nang, vién nén hodc vi€n nang bao tan trong rudt,
hodc thudc dan. Pudng ding bao gdm, nhung khong chi gi6i han &, ngoai dudong tiéu
hoa, qua duong trong mang bung, qua dudng trong tinh mach, qua duong trong co,

qua duong dudi da, qua dudng trong da, qua duong mi¢ng, st dung khu tra, qua
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dudng trong miii, qua dudng trong phdi, qua dudng truc trang, qua dudng am dao, va
dudng tuong tu.

Theo phﬁong an dugc uu tién, vacxin dugc bao ché dé sir dung cho duong ho
hép, vi dy, bang cach sir dung qua dudng trong mili, stt dung sol khi hogc st dung
bing cach x6ng bang miéng hoic miii. Pudng st dung nay dugc wu tién do ban chét
cta tinh mién dich bao vé dbi véi Mycoplasma hyopneumonia c6 thé 14 tinh mién dich
khu tra (phdi) va tinh mién dich qua trung gian té bao trong qua trinh ngin ngira bénh
ma khong phai tir khang thé tuan hoan. Su c6 mit cla vacxin & duong hd hép c6 thé
kich thich dap tmg mién dich khu tri. Do d6, viéc sir dung khu tri vacxin nay c6 thé 1a
hitu hiéu hon. Hon nita, viéc sir dung vacxin trong khoang hodc khong gian kin (sur
dung khdi phun thd) va cho lon hit né s& lam gidm sirc lao dong lién quan dén viéc
tiém ching cho sé luong 16n con vat. Viéc chiing ngira bang sol khi (hodc chiing ngira
béng hat phun mu) hién duoc sir dung trén co s& thuong mai dé ching ngtra hitu hiéu
cho gia cAm ngan ngira mot s bénh va di dugc trinh bay trong cac vi du cla cac tac
gia sang ché 1a thich hop d tiém chiing cho lon.

Str dung qua dudng trong mili chi viéc sir dung bat ky théng qua dudng miii hoic
mdm. Vacxin c6 thé duge sir dung trong khoang miii duéi dang dung dich, hdn dich
hodc bot kho. Cac dung dich va hdn dich c6 thé duge sir dung qua dudng trong miii, vi
du, bang cach sir dung pipet, dng nho giot hodc binh xit, tity ¥ binh xit sol khi.

Str dung sol khi chi viéc str dung vacxin ¢ dang hdn dich chira cac hat chét rén
min hodc céc giot chét l6ng trong khi.

Xong (con goi 1a hit) 1a su chuyén dong ciia khong khi tir méi truong bén ngoai,
theo duong ho hép, va vao cac phé nang trong phéi.

Liéu hiru hiéu coa vacxin can sir dung dé diéu trj s& phu thudc vao, vi du, débi
tuong diéu tri, duong st dung va tinh trang bénh cuaa lon.

Liéu luong ctia vacxin thudng nim trong khoang tir 10* dén 10® don vi thay dbi
mau (colour changing unit: CCU)/mL/liéu, va t6t hon 14 ndm trong khoang tir 10° dén
10" CCU/mL/liéu.

Tuy nhién, can phai hiéu réng lidu cu thé @i véi lon cu thé bit ky s& phu thudc
vao nhidu yéu‘ tb bao gbm hoat tinh ctia hgp chét cu thé duoc st dung, do tudi, thé

trong, stcc khde chung, gidi tinh, ché d6 an, thoi gian sir dung va duong sir dung.
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Viéc chon va viéc didu chinh ting hodc giam liéu hitu hiéu 13 da biét ddi voi
ngudi c6 hiéu biét trung binh trong linh virc nay.

Theo phuong an duge wu tién, vacxin dugc st dung qua dudng trong miii, bang
sol khi hoic bing cach xong.

Thuat ngir "lon" theo séng ché chi lgn con, lgn nai, lon cai con, lon thién, lon duc
va cac thanh vién cta ho Suidae.

Theo sang ché, trir khi ¢c6 quy dinh khéc, thuét ngit "bao gém" can duoc hiéu 1a
bao ham yéu t6 hodc sé nguyén hodc nhém céc yéu t6 hoic cac sb nguyén dugc dé cap
ma khong loai trir yéu t6 hodc sb nguyén hodc nhém cic yéu tb hodc cac sb nguyén
khac batky.

Ciing can phai lwu ¥ ring, theo sang ché, trir khi cé quy dinh khic, cac dang sd it
ciling bao gdbm ca dang sé nhiéu trir khi c6 quy dinh 13 rang theo cach khac.

Ngudi c6 hiéu biét trung binh trong linh virc k¥ thuat niy cling hiéu ring mic du
sang ché duge mé ta chi tiét dé hiéu rd hon, song céc thay ddi va sira d6i dbi voi cac
phuong an va céc cac phuong phap dugc md ta & day co thé duoc tién hanh ma khong
nim ngoai pham vi cta sang ché duge mo ta trong ban mo ta nay.

Sang ché dugc mo ta chi tiét hon dwa vao vi du thuc hién sang ché duéi day. Vi
du nay dugc dé cap chi nhim muc dich minh hoa, va khoéng dugce hiéu 1a lam gidi han
sang ché trir khi ¢6 quy dinh cu thé. Do d6, sang ché bao gdm thay dbi bét ky hoic
toan bod cac thay dbi ma 1a hién nhién nhu két qua thu duoc tir phin boc 16 dugc dé cap
trong sang ché.

Vi du thyc hién sang ché
Vi du 1: Tao ching vacxin

Chung phén lap Mycoplasma hyopneumoniae Uc LKR 12 mAu 16 md cua phdi lon
biéu hién bénh viém phdi dia phirong dién hinh (Lloyd and Etheridge (1981), J. Comp.
Path. 91:77-83). Chiing phan 1ap nay dugc nudi céy va bao quan tai by phan thu mau
nudi cdy ddi chiéu Mycoplasma thupc Dai hoc Adelaide, Nam Uc. Tiép theo, chiing
nudi cdy ciia ching phan 1ap nay dugc thu bdi nhém Mycoplasma tai Dai hoc

Melbourne, Victoria.
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Chung nudi cdy nay dugc cdy chuyén in vitro ba lan trude khi gy dot bién bang
cach str dung N-metyl-N'-nitro-N-nitrosoguanidin (NTG) & 200mg/mL bang phuong
phap dugc mé ta trudc d6 (Nonamura and Imada (1982) Avian Diseases 26:763-775).
Noi vin tit, ching nubi ciy cta ching M. hyopneumoniae LKR dugc sinh trudng t6i
pha logarit mudn va lam ling cin bing cach ly tim. Té bao dugc rira trong nude mudi
dém phosphat (phosphat buffered saline: PBS) va cho tiép xiic v6i NTG. Té bao duge
ling can va tao huyén phu lai trong mdi trudng Friis cai bién (Friis, N. F. 1975) va i &
33°C trong 4 gio. Tiép theo, chiing nudi cly dugc chuyén qua mang loc ¢6 kich thuée
16 loc bang 0,45um, tao ra cac dung dich pha lodng thich hop va dat cac phan mau lén
cac dia thach va u & 33°C. Céc khuén lac di sinh truéng dugc tach dong trong 3ml
canh thang va u & 33%C. Cac éng chira cac dong nay dugc bdo quén & -70°C va tinh
man cam voi nhiét dd ciia mdi dong duge x4c dinh.

Tinh mdn cm véi nhiét do ciia ts19 duge xédc dinh bing cach tién hanh hai lén
chudn dé va 0 & 33°C va 39,5°C. Hiéu gia thuong >1 x 10® CCU/mL & 33°C va <1 x
10 CCU/mL & 39,5°C. |

Chung ts19 duge ndp Iuu theo Hiép uée Budapest voi sb luu gitr NM 04/41259.

Chiing ts19 va chung LKR dugc giai trinh tu bing cac k¥ thuat chuén, do d6 xac
dinh dugc tinh di truyén cua ching giam doc lyc. Ching ts19 dugc phat hién la chira
nhidu dot bién di truyén so voi ching gdc ciia né va cac gen chira cac dot bién nay

dugc néu trong bang 1.
Vi du 2 : Bao ché vacxin

Dé bao ché vacxin, ching nudi ciy ts19 dugc sinh truéng & 33°C trong moéi
truomg Friis cai bién chira d6 phenol (chét chi thi d6 pH) cho dén khi quan sat thay su
d6i sang mau axit. Vacxin dugc chuén d6 trong mdi trudng Friis cai bién bing cach sir
dung dia vi chuin dd c6 96 giéng. Loat pha lodng 10 13n dugc thuc hién d6i véi 10 cot
dAu tién trong s 12 cot cua dia vi chudn do. Hai 1an cudi van khong duoc cdy va dong
vai tro d6i chimg (4m tinh) chi ¢6 mdi truong. Sir dung t6i da 6 dia vi chuin d9 trong

mdi 14n chuan d9.

Sau khi tdi da 3 tudn, cac dia dugc tinh di€ém vé sy chuyén mau va hiéu gia trung

binh duogc xac dinh bing cach sir dung sb xac sudt 16n nhit (most probably number:
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MPN). Hiéu gia trung binh cubi cing dugc thé hién dudi dang don vi chuyén mau
(CCU)/mL.

Chung vacxin tsl9 dugc bdo quan trong thoi gian dai dudi dang "dong udt" &
nhiét d6 nim trong khoéng tir -70 dén -80°C. Theo cach khac, chiing vacxin tsl9 dugc

l1am dong kho (lam kho & nhiét d§ thip) va bao quan trong thoi gian dai & -20°C.
Vi du 3: Nghién ctru vé d0 an toan va tao khuén lac cia vacxin

Nghién ciru nay dugc thuc hién d& danh gia profin an toan cta ching vacxin
ts19. Thiét ké nghién ciru bao gém viéc st dung cac con lgn 6 tudn tudi tir dan lon
khong c6 Mycoplasma. Nghién ctru nay dugc thuc hién & cip d0 an toan sinh hoc PC2
tai CSIRO (Commonwealth Serum Industry Research Organisation), Werribee,
Victoria, Uc. Tdng s6 20 con dugc chia ngiu nhién thanh hai nhém véi méi nhém 10

con (xem Bang 2).

Bang 2: Nghién ctru d) an toan cta ching vacxin tsl9

S lon duoc didu tri bing Sé‘lqn duoc tiém chﬁng ] )
Nom | My dich moitruomg M. | bing 519 (CCUME | Tong 56
hyopneumonia vao ngay vao ngay dau tién cia | lon/nhém
dau tién cua thir nghiém thir nghiém
Gia tiém
1 chiing (doi 10 --- 10
chimg am tinh)
o | Doantoan - 10 10
(qua liéu cao)
Tong 20
sO

Vacxin dugc phan phdi qua duong trong mili chi dé thir nghiém do6 an toan dbi
v6i sy c6 mit ciia vacxin & niém mac. Nhom 1 (ddi chimg khong dugc tiém ching) va
nhém 2 (lgn dugc tiém ching qua liéu cao) duge nhdt trong 59 ngay dé quan sit 1am
sang (bang 2).

Tét ca cac con lgn trong nghién ctru v& do an toan nay déu dugc theo ddi hai
ldn/ngay vé nhiét do co thé qua truc trang bt ddu mdt ngay trudc tiém ching ciing
nhu bén ngay sau tiém chung. T4t ca cic con lon ciing dugc theo doi vé& céc diu hiéu
ho hip bao gdm ca ho, hit hoi, kho thé va thé gip. Tét ca cac con lgn déu duoc danh

gia vé cac tén thuong phdi hién vi va dai thé. Céac tdn thuong phdi dai thé dugc tinh
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diém bang cach st dung phuwong phép cita Hannan va céc dong tac gia, 1982. Ngoai ra,

cac miu gac duoc ldy tir miii, phdi va khi quan dé phan tich PCR.

Céc con lon tir mbi nhom cling dugce kiém tra 3 tuin sau tiém ching vé su ¢6 mat
cia M. hyopneumoniae trong khoang miii ciia chiing bang ky thuat PCR. Cudi cing,
lon dugc theo ddi vé su ting trong trong khoang théi gian nghién ctru. Két qua cho
thdy rang khéng thdy cé ddu hiéu 1am sang & lon bét ky. Khong c6 su gia ting dang ké
vé nhiét do gitta nhém dugce ti€ém ching va nhém dbi ching khéng dugc ti€ém ching.
Hon nira, khong thdy c6 khéc biét dang ké vé sy ting trong giita nhom dugc tiém
chiing va nhém d6i ching khong dugc tiém ching. Khi mb kham nghiém, hai trong sé
mudi con lon tir mdi nhém ding qua liu cao c6 ton thuong dai thé nhé dic trung ciia
bénh viém phdi dia phuong. Khong c6 tdn thuong nao khac khi phan tich hién vi mo
phdi. Néi chung, chiing vacxin man cim véi nhiét do ts19 dugc chitng minh 1 an toan

ngay ca qua liéu cao.

Phén tich PCR (bang cach st dung céc doan mbi dic hiéu véi M. hyopneumonia)
cho thiy su c6 mit ctia M. hyopneumonia trong dudng miii ctia lgn dugc tiém chiing &
thoi diém 3 tudn va 8 tudn sau tiém ching (xem Fig.1). Cac nghién ciru vé viée tao
khuin lac M. hyopneumonia bing phuong phap phan tich PCR ciing cho thdy su c6
mat ctia M. hyopneumonia trong khi quan (& cdc vung trén, giira va dudi) va noi chung
1a & it nhat 60% khi quan cua lon duge tiém ching (xem Fig.2). Cac két qua nay chi ra

viéc tao khuan lac clia chuing vacxin ts19 & duong miii va khi quan.
Vi du 4: M6 hinh thir nghiém nghién ctru hi€u qua cla vacxin - chirng t6 sy ngén ngira

Nghién ciru nay dugce thuc hién dé danh gia hidu qua cua chiing vacxin ts19.
Thiét ké nghién ciru bao gém viéc sir dung cac con lon 6 tudn tudi thu dugce tir dan lon
khong c6 Mycoplasma. Nghién ctru nady dugc thuc hi¢n theo cp do an toan sinh hoc
PC2 tai CSIRO (Commonwealth Serum Industry Research Organisation), Werribee,
Victoria, Uc. Téng cdng 56 con lgn duge chia ngau nhién thanh ba nhom véi mdi

nhom duoc tiém ching 12 con va mdi nhém d6i ching 10 con (xem bang 3).

Bang 3: Nghién clru vé hiéu qua ctia vacxin tsl9

S6 lon duge didu | Tiém ching | S4 lon dugc thu L
, ) tri bang mdi bing ts19 vao | ching phanlap | Tongso
h : _ RN .
Nhom Muyc dic trudng M. ngay ddu tién | thuc diatic vao | lon/nhém
hyoprneumonia | cua thir nghiém | ngay 22 cua thi
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vao ngay dau tién | (CCU/liéu) nghiém
cua thir nghiém
Gia tiém chung
1 (doi chimg &m 10 --- - 10
tinh)
2 Hiéu qua 10 12 12
3 Hiéu qua 107 12 12
4 Hiéu qua 10 12 12
Khéng dugc
5 tlem’ chung (do6i . . 10 10
chiing duong
tinh)
Téng
" | 56

Vacxin dugc phin phdi qua dudng trong mii chi dé thir nghiém do an toan dbi
v0i su ¢6 mit cua vacxin & ni€ém mac. T4t ca cac nhém, ngoai trir nhém 4m tinh khong
duogc thir, khong duge tiém ching, dugce thir & thoi diém 22 ngay sau tiém ching bing
cach st dung qua dudng trong mili ching phan ldp thuc dia Uc cha M.
hyopneumoniae. Céac xét nghiém sau tr vong dugc thuc hién trong 3 ngady (cac ngay
57, 58 va 59 sau tiém chung). Trong sudt qué trinh nghién ciru, tht ca cac nhom déu
duoc theo doi hing ngay vé cac d4u hiéu 14m sang bao gdm ca ho, hét hoi, kho thd va

thd glp. Thé trong dwoc do khi bit dau va két thuc nghién ciru.

Vao thoi diém 22 ngay sau tiém ching (va trudc khi thir), gac & miii dugc 14y dé

phén tich PCR dé xac dinh su c6 mit ctia M hyopneumonia tt mdi nhom.

Két qua cho thay ring khong thdy c6 ddu hiéu 1am sang va khong c6 khac biét
dang ké vé su tang trong & tit ca cac nhom dugc thir nghiém. Phan tich gac & miii cho
thdy su c6 mit cia M. hyopneumoniae & thdi diém 22 ngay sau tiém ching & 60-70%
s6 lon duoc tiém ching trudce khi thir (xem Fig.3). Tht ca cac con lon di ching gia
tiém ching déu 4m tinh v6i M. hyopneumoniae theo phan tich PCR. Khi md kham
nghi¢m, phan tich tdn thwong dai thé (Hannan et al., 1982) cho thdy khong c6 tén
thuong & nhom dbi chimg gia tiém ching cling nhur cac nhém duge tiém ching & 10°
va 107 CCU/mL/liéu. Mot trong sb 10 con lon duge tiém ching & 10° CCU/mL/liéu ¢6
tdn thuong dai thé nhé. Tuy nhién, 4 trong s6 10 con lon khong dugc tiém ching song

dugc thir lai ¢6 cac ddu hiéu 1am sang ho va hat hoi. Khi mé khdm nghiém, xét nghiém
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phdi tir 4 con lon nay cho thdy c6 cac tén thuong phdi dai thé dién hinh cta su lay

nhiém M. hyopneumonia.

N6i chung, chiing vacxin min c&m véi nhiét do ts19 dugce chung minh 12 hitu

hiéu dé ngan ngira bénh nhiém My. hyopneumonia.

Vi du 5: Hi€u qué cla vacxin ¢ cac lidu khac nhau va so sanh véi vacxin chét trén thi
truong

Nghién ctru nay dugce thuc hién dé danh gia hiéu qua cua ching vacxin ts19 & 4
lidu khac nhau. Thiét ké nghién ctru bao gbm viéc str dung lgn spf 3-4 tudn tudi.
Nghién ctru ndy dugc thyc hién & khoa PC2 cia Centro de Nacional de Servicios de
Diagnostico en Salud Animal (CENASA) - khoa xét nghiém cua chinh phia &
Tecamac, Mexico. Tdng sé 70 con lgn dugc chia ngiu nhién thanh 7 nhém véi mbi

nhém gdm 10 con (bang 4).

Béng 4: Liéu ngin ngtra t6i thi€u va nghién ctru vé hiéu qua tuong doi

. , Liéu vacxin | S6 lon duge £ , Téng sb
Nhom Muyc dich ccw/ml/lidu | tiém ching 86 lon duge thi lon/nhém
1 Gia dbi chimg NA 0 0 10
2 Ts19? 10*° 10 10 10
3 Ts19® 10 10 10 10
4 Ts19? 100 10 10 10
5 Ts19? 1050 10 10 10

Vacxin bét hoat
6 trém thi truong® 2ml 10 10 10
Déi chimg
7 duong tinh NA 0 10 10
Téng sb NA NA 50 50 70

*Vacxin dugc phan phoi bang cach xit trong mili
®Vacxin duge phan phdi bing cach st dung trong co

Bén lidu khac nhau ciia vacxin tsl9 (10%, 10%, 10°, 10° CCU/mL) dugc phan phéi
cho 4 nhém lon riéng biét qua dudng trong miii. Nhém thir nam tiép nhan 2ml vacxin
bét hoat trén thi truong qua dudng trong co. Cac nhém duong tinh (khong dugc tiém
ching nhung dugc thir) va am tinh (khong dugc tiém ching, khong dugc thir) ciing
dugc dua vao nghién clru nay. T4t ca cac nhém ngoai trir nhém d6i chung am tinh déu

duge thir & hai thoi didm. Lan thir thir nhdt duge thyc hién & thoi diém 22 ngay sau
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tiém chung qua dudng trong miii bing cich st dung ching phan lap M.
hyopneumoniae M§ (ching IOWA 194). Lan thir thir hai dugc thuc hién & thoi diém
84 ngay sau tiém chung bing cach sir dung cing ching di thir. Trong subt qua trinh
nghién ctru, tht ca cac nhom déu dugc theo doi hing ngay vé cac d4u hiéu lam sang
bao gdm ca ho, hét hoi, khé tho va thé gp. Thé trong dugce do khi bat dau va két thuc
nghién cuu.

Céc két qua cho thiy riang khong c6 diu hiéu 1am sang trong subt thoi gian thir
nghiém 105 ngay. Phéan tich phuwong sai thé trong gitra nhém ddi ching dwong tinh va
mdi nhém trong sb cac nhém duge tiém ching da chi ra ring ts19 & cac lidu 10° va 10°
CCU/mL lam tang dang ké thé trong so véi nhém dbi chung duong tinh (Fig.4). Nhém
dugc tiém chiing bing vacxin trén thi truong khong c6 khac biét dang ké vé su tdng
trong so v&i nhom dbi chimg duong tinh (Fig.4, Bang 5). Khi md kham nghiém, viéc
phan tich tdn thuong dai thé dugc thyc hién déi véi mdi nhom. Tiéu chuan dé xc dinh
1iéu ngan ngira tdi thidu 12 trén co s& chi sb ngin ngira (PI) >70% la 1am giam muc do
nghiém trong ciia ton thuong phéi. Liéu ngin nglra tbi thiéu dbi véi ts19 duge xac
dinh 12 10* CCU/mL do chi s6 ngin nglra 70% dat dugc & lidu nay 13 1am gidm muc do
nghiém trong ciia tdn thuong phdi (Fig.5). Liéu cao hon cta ts19 (10° va 10° CCU/mL)
cling dugc thir nghiém va dugc nhén théy 12 14n luot c6 PI 83% va 88% trong viéc lam
giam murc d§ nghiém trong cia tén thuong phdi (Fig.6). Vacxin bt hoat thuong mai
tao ra PI chi c6 37%, thap hon ca lidu thip nhét cta ts19 dugc st dung (10° CCU/mL
tao ra PI 60%).

Bang 5. Phén tich phuong sai mirc tang trong trung binh cia cdc nhom dugc tiém

chiing so v6i nhém dbi ching duong tinh dbi véi DPV-104/105

| ‘ Phén tich phuong sai (P)
Nhém | Dicu tri so v&i d6i ching duong
tinh
1 | Déi ching am tinh 0,001
2 |ts19 10*° 0,394
3 |ts19 10*° 0,175
4 |ts1910°° 0,033
5 | ts1910%° 0,004
6 Vacxin trén thi truong 0,315
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7 | Pbi chimg duong tinh NA

Cac lidu ts19 (ccu/mL). Khéng khac biét dang ké (P>0,05), khac biét dang ké (P<0,05).
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YEU CAU BAO HQ

1. Ché phdm vacxin chtra ti dugc cing véi chiing Mycoplasma hyopneumoniae dugc
ndp luu tai Vién do ludong quéc gia Uc (National Measuments Institute, Australia) v&i
s6 luu gitt NM04/41259, ching ndy 1 min cam véi nhiét d6 va duoc giam doc luc,
duoc tao ra bing cach gy dot bién hoa hoc ching ban déu thich hop ctia Mycoplasma
hyopreumoniae va chon loc ching ddt bién min cam véi nhiét, nhung vin c6 kha
nang séng sau loat cdy chuyén in vitro, trong d6 ché phdm vacxin nay véi lugng gay
mién dich c6 kha ning tao ra tinh mién dich ngin ngira bénh do Mycoplasma

hyopneumonia gay ra.

2. Ché pham vacxin theo diém 1, trong d6 chiing vacxin Mycoplasma hyopneumoniae
nay con chira dot bién & it nhit mét gen dugce chon tir nhém bao gdm: protein mang
ngoai gia dinh P95, lipoprotein gia dinh MHJ_0213, lipoprotein gia dinh MHJ_0362,
protein bé mat P216 gia dinh, protein kiéu két dinh gia dinh PI46, triosephosphat
isomeraza, transketolaza, thanh phé”m ABC dic hiéu véi N-axetylglucosamin II cua hé
PTS gia dinh, CDP-diaxylglyxerol-glyxerol-3-phosphat-3-phosphatidyal transferaza,
nicotinat phosphoribosyltransferaza, gen GidA (enzym cai bién uridin 5-
carboxymetylaminometyl cia ARN vén chuyén), protein L3 cta ribosom 508, leuxyl-
tARN synthetaza, isoleuxyl tARN synthetaza, protein permeaza van chuyén ABC gia
dinh, protein lién két v6i ATP van chuyén ABC gia dinh, protein van chuyén cromat
gia dinh, protein permeaza va lién két véi ATP van chuyén ABC gia dinh, thanh phén
protein ndi mang translocaza gia dinh YidC, protein permeaza gidng p69 cita hé van
chuyén ABC gia dinh, protein permeaza vén chuyén ABC gia dinh, Prl lién két voi
ATP van chuyén ABC gia dinh, ADN topoisomeraza I, uraxil-ADN glycosylaza,
GTPaza ObgE, ADN polymeraza IV, cAu tric dudi phan tir alpha cla ribonucleotit-
disulphat reductaza, thymidylat kinaza, cdu tric duéi phan tr delta cia ADN
polymeraza III, ADN ligaza, cAu trac dudi phan tir A cia ADN gyraza, ribonucleaza
HII, pyrophosphataza vd co, cdu truc dudi phian td C cia excinucleaza ABC va

transposaza ISMHp1 gia dinh.

3. Ché phim vacxin theo diém 1, trong d6 ching vacxin Mycoplasma hyopneumoniae
con chira cac dot bién & tit ca cac gen sau day: protein mang ngoai gia dinh P95,
lipoprotein gia dinh MHJ_0213, lipoprotein gid dinh MHJ_0362, protein bé mat P216

gia dinh, protein kiéu két dinh gia dinh P146, triosephosphat isomeraza, transketolaza,
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thanh phﬁn ABC dic hiéu véi N-axetylglucosamin II cua hé PTS gia dinh, CDP-
diaxylglyxerol-glyxerol-3-phosphat-3-phosphatidyal transferaza, nicotinat
phosphoribosyltransferaza, gen GidA  (enzym  cai bién  wridin  5-
carboxymetylaminometyl cia ARN van chuyén), protein L3 cta ribosom 508, leuxyl-
tARN synthetaza, isoleuxyl tARN synthetaza, protein permeaza véin chuyén ABC gia
dinh, protein lién két v6i ATP véan chuyén ABC gia dinh, protein vén chuyén cromat
gia dinh, protein permeaza va lién két véi ATP van chuyén ABC gia dinh, thinh phén
protein n¢i mang translocaza gia dinh YidC, protein permeaza gidng p69 clia hé van
chuyén ABC gia dinh, protein permeaza van chuyén ABC gia dinh, Prl lién két voi
ATP véan chuyén ABC gia dinh, ADN topoisomeraza I, uraxil-ADN glycosylaza,
GTPaza ObgE, ADN polymeraza IV, cu trac dudi phan tir alpha cda ribonucleotit-
disulphat reductaza, thymidylat kinaza, ciu tric dudi phan t& delta cia ADN
polymeraza III, ADN ligaza, cAu triic dudi phan tr A ciia ADN gyraza, ribonucleaza
HII, pyrophosphataza v co, cdu tric dudi phan tir C cla excinucleaza ABC va

transposaza ISMHpl1 gia dinh.

4. Chiing vacxin Mycoplasma hyopneumoniae dugc nop luu tai Vién do luong qubc
gia (Uc) voi sb luu gitt NM04/41259, ching nay 1& man cam v6i nhiét d va dugc
giam doc luc.

5. Ché phdm vacxin chtta ching Mycoplasma hyopneumoniae theo diém 4, trong do6
vacxin ndy vé6i lugng gdy mién dich c6 kha ning kich thich tinh mién dich bao vé
chéng lai bénh do Mycoplasma hyopneumonia gy ra.

6. Ché pham vacxin theo diém 5, trong d6 vacxin ndy con chua tic nhén giy nhiém
dugce chon tir nhém bao gém virut, vi khuan, ndm hoic ky sinh trung.

7. Ché phim vacxin theo diém 5, trong d6 ché phim nay & dang ché phim sol khi.

8. Ché phim vacxin theo diém 5, trong d6 vacxin c6 mit védi lugng giy mién dich c6
hidu qua khéng bénh viém phdi dia phuong hoc bénh viém phdi do mycoplasma &
lon.

9. Ché phdm vacxin chita chit mang cung véi chung Mycoplasma hyopneumoniae
theo diém 4, trong d6 vacxin nay véi lugng géy mién dich c6 kha niing kich thich tinh

mién dich bao vé chdng lai bénh do Mycoplasma hyopneumonia gy ra.
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10. Ché phim vacxin theo diém 9, trong d6 ché phim nay con chtra tac nhan giy

nhiém dugce chon tir nhém bao gém virut, vi khudn, nAm hoac ky sinh trung.
11. Ché phadm vacxin theo diém 9, trong d6 ché phim nay & dang ché phdm sol khi.

12. Phuong phap san xuit vacxin theo diém $, trong d6 phuong phap nay bao gdm
buéc két hop ching Mycoplasma hyopneumoniae theo diém 4 véi chit mang, ta dugc

hodc tac nhan giy nhiém.

13. Chung vacxin Mycoplasma hyopneumoniae theo diém 4, trong d6 ching nay con
chira d6t bién & it nhit mot gen dugc chon tir protein mang ngoai gid dinh P95,
lipoprotein gia dinh MHJ 0213, lipoprotein gia dinh MHJ 0362, protein bé mit gia
dinh P216, protein kiéu ké dinh gia dinh P146, triosephosphat isomeraza,
transketolaza, thanh phan ABC dic hiéu véi N-axetylglucosamin II ctia hé PTS gia
dinh, CDP-diaxylglyxerol-glyxerol-3-phosphat-3-phosphatidyal transferaza, nicotinat
phosphoribosyltransferaza, gen GidA  (enzym  cai bién  uridin = 5-
carboxymetylaminometyl ciia ARN vén chuyén), protein L3 cua ribosom 508, leuxyl-
tARN synthetaza, isoleuxyl tARN synthetaza, protein permeaza vén chuyén ABC gia
dinh, protein lién két véi ATP van chuyén ABC gia dinh, protein van chuyén cromat
gia dinh, protein permeaza va lién két voi ATP véan chuyén ABC gia dinh, thanh phén
protein ndi mang translocaza gia dinh YidC, protein permeaza gidng p69 cua hé van
chuyén ABC gia dinh, protein permeaza vén chuyén ABC gia dinh, Prl lién két véi
ATP véan chuyén ABC gia dinh, ADN topoisomeraza I, uraxil-ADN glycosylaza,
GTPaza ObgE, ADN polymeraza IV, cdu tric dudi phan tir alpha cua ribonucleotit-
disulphat reductaza, thymidylat kinaza, cAu tric dudi phan tr delta cia ADN
polymeraza III, ADN ligaza, cu tric du6i phén tir A cia ADN gyraza, ribonucleaza
HII, pyrophosphataza v0 co, cdu tric dudi phén tir C cla excinucleaza ABC va

transposaza ISMHp1 gia dinh.

14. Chung vacxin Mycoplasma hyopneumoniae theo diém 4, trong d6 chiing nay con
chura dot bién & tit ca cac gen sau: protein mang ngoai gia dinh P95, lipoprotein gia
dinh MHJ 0213, lipoprotein gia dinh MHJ 0362, protein bé mit P216 gia dinh,
protein kiéu két dinh gia dinh P146, triosephosphat isomeraza, transketolaza, thanh
phén ABC dic hiéu voi N-axetylglucosamin II cuia hé PTS gia dinh, CDP-
diaxylglyxerol-glyxerol-3-phosphat-3-phosphatidyal transferaza, nicotinat
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phosphoribosyltransferaza, gen GidA (enzym cai  bién  uridin  5-
carboxymetylaminometyl ciia ARN van chuyén), protein L3 cua ribosom 508, leuxyl-
tARN synthetaza, isoleuxyl tARN synthetaza, protein permeaza van chuyén ABC gia
dinh, protein lién két véi ATP van chuyén ABC gia dinh, protein vén chuyén cromat
gia dinh, protein permeaza va lién két véi ATP van chuyén ABC gia dinh, thanh phin
protein ndi mang translocaza gia dinh YidC, protein permeaza gidng p69 cua hé van
chuyén ABC gia dinh, protein permeaza vin chuyén ABC gia dinh, Prl lién két voi
ATP véan chuyén ABC gia dinh, ADN topoisomeraza I, uraxil-ADN glycosylaza,
GTPaza ObgE, ADN polymeraza IV, ciu tric dudi phan tir alpha cta ribonucleotit-
disulphat reductaza, thymidylat kinaza, cdu trac dudi phan tir delta cia ADN
polymeraza III, ADN ligaza, ciu tric dudi phan tir A cia ADN gyraza, ribonucleaza
HII, pyrophosphataza vd co, cdu tric dudi phan tr C cia excinucleaza ABC va

transposaza ISMHp! gia dinh.
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Fig.1

Mikc tao khuén lac ts19 & miii & thoi diém 3 va 8 tuin sau tiém chiing
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Mikc tao khuin lac & khi quén sau tir vong (59 DPV)
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Fig.3

Mikc tao khudn lac ts19 & mii & thoi diém 3 tuin sau tiém ching
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Trong lugng (kg)

Fig.4
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Khic biét trong lwgng & thoi diém 105 ngay tudn sau tiém
ching so véi nhém doi chirng dwong tinh 1

Poi chimg
am tinh
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ceu/ml ccu/ml ccu/ml ccu/ml  trén thi trudng dwong tinh
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Fig.5
Xdc dinh li¢u ngin ngira tbi thiéu (trén co sé mirc dd
nghiém trong cia tén thwong phdi)
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Chi sb ngiin ngira (mic d9 nghiém trong ciia tén thwong phbi)
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