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TOM TAT
Trong nghién ctru nay, chung t6i tién hanh xac dinh liéu diéu tri cua ché phérn bot khang thé
long do trimg khang dac hiéu F4-pili cua E.coli, trong do 1 gam thanh pham khi hoan nguyén
trong 1 ml PBS ¢6 3 x 1: 640 hiéu gia Ab-ELISA. Ddi tuong diéu tri 1a lon con sau cai sita mac
tiéu chay do F4 E.coli tai thuc dia voi hién trang c6 it nhat 11/30 (36,67 %) miu phan c6 E.coli
dung huyét, trong d6 c6 68,75% chung phan 1ap mang gen ma héa F4-pili xac dinh bang PCR va
it nhat 1 loai doc td dudong ruét LT/STa/Stb xac dinh bang multiplex PCR. Liéu diéu tri cua ché
pham long do trimg KT04 voi ddi twong lon con tiéu chay tai thuc dia ndy 1a 1gam/kg thé trong,
cho két qua 6n dinh sau 3 lan 1ap lai v6i ty 1¢ lanh bénh 70%, sai s6 gilta cac 16 khong dang ké.
Két qua nay chimg to ché pham KT04 (khi khong két hop véi thudc ho trg khac) co hiéu qua dac
trj d6i voi lon con tidu chay sau cai sita do F4 E.coli. Két qua nay mo ra huéng phat trién cac
sinh pham dac tri, sit dung khang thé dic hiéu khéng pili tinh khiét cta cac chung E.coli néi dia,
nang cao hiéu qua diéu tri va giam thiéu sy dung khang sinh.
Tir khoa: Lon con sau cai sita, Tiéu chay, E.coli, Bot khang thé 1ong do tring, Liéu diéu tri,
Determination of treatment dose of product KT04 - yolk powder for diarrhea

due to E.coli in post-weaning plglets
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Summary
In thi study, we carried out the determination of treatment dose of yolk product specifically
against the E.coli F4-pili, in which 1 gram of product when resupended in 1 ml PBS gave the
titer of 3 x 1: 640 in Ab-ELISA. The objectives were the post-weaning piglets that have diarhea
in the real field, where there was at least 11/30 (36,67 %) fecal sample bearing heamographic
colonies, of which 68,75% carried gens encoding F4-pili determined by PCR and at least one of
the enterotoxin gens (LT/STa/STb) determined by multiplex PCR. The treatment dose of yolk
product KTO04 for the abovementioned post-weaning piglets was 1gam/kg body weight,
repeatedly resulted in the cure rate of 70%, variations between different groups were iglegable,
indicating that the KT04 (alone, not in any combination) have curable effect specifically to the
diarrhea due to E.coli in post-weaning piglets. The results in this study put forward the
potentiality for the development of specific treatment bio-products derived from specifically
antibody against the purified pili of local E.coli strain, improving the treatment efficacy and
minimize the use of antibiotics.
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|. PAT VAN DPE

Lon con tiéu chay sau cai sita chu yéu do E.coli c6 serotyp K88 [11] hoac gan day la F4
E.coli khi goi theo déc tinh khang nguyén ¢ dau typ pili ctia vi khuan, yéu t6 bam dinh vao thy
thé & niém mac dudng rudt, san sinh doc t6 duong rudt (LT, STa, STb) gay tiéu chay [13, 15, 16,
19]. Tai Viét Nam, F4 E.coli cling 1a mot trong nhiing nguyén nhan chinh gay tiéu chay ¢ lon
con [4, 5].

Dé tranh sir dung khang sinh lan tran gay nguy hai dén khang thudc va strc khoe cong dong,
cac ché pham sinh hoc thay thé khang sinh di va dang duoc uu tién sir dung [7, 10] Ché tao
khang thé long do trimg 1a mot trong nhimg cong nghé sinh pham (khang thé di loai) diéu tri [12,
14, 18], gan day va da tré thanh phd bién trong diéu tri lon con tiéu chay ¢ Viét Nam (ndi dia va
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ngoai nhap) [1, 2, 3, 6]. Tuy nhién, khang thé dic hiéu trong cac sinh pham hién sir dung thudng
khang khang nguyén toan khuan. Gan day, cac k¥ thuat tach khang nguyén pili trong dé tai trong
diém cép bd cia Vién Thu y da duogc thiét 1ap va du an E.coli ¢ lgn con ti€u chay da xac dinh
duoc cac ching gdy bénh chu yéu & lon con tiéu chay cho phép ché tao khang thé long do tring
sir dung pili tinh ché.

E.coli F4 luu hanh tai cac vung sinh thai c6 tinh khang nguyén khong hoan toan gidng nhau
[17], do vay ché tao khang the tir chung luu hanh tai Viét Nam luén c6 loi diém vé sy phu hop
chung gy bénh. Tuy nhién mdi sinh phim can duoc danh gia hiéu qua tic dong thuc té [8, 9] va
tai d6 liéu sir dung c6 hiéu qua duoc xac dinh.

Trong nghién ctru nay, dé dap tng yéu cau diéu tri dic hiéu bénh lon con sau cal stra, sau
khi ché tao khang thé 1ong do trimg ga khang dac hiéu F4 pili cua E.coli, chung t6i tién hanh Xxac
dinh liéu diéu tri ctia ché pham tai dia ban c6 su tham gia cta E.coli chung F4 & lon cai sita méc
tiéu chay.

I1. Vat liéu va phwong phap nghién ciru

2.1 Vat liéu

-Ché phém khang thé long do trung KT04 do B mon Hoa sinh-Mién dich-Bénh ly, Vién
Thi y cung cip c6 hiéu gia khang thé khang dic hiéu pili F4 cta E.coli tai hiéu gia 1:640 khi
hoan nguyén ché pham & 0,33 g trong 1 ml PBS.

-Lon con cai sita (28 dén 35 ngay tudi) gidng lai lai kinh té Yorshire- Landrace.

-Phéan duogc Iay truc tiép tir truc trang cua lon con. Mau duoc ghi rd ky hiéu, tinh biét, ngay
tudi va ngay lay mau. Phan 1ap E.coli trén méi truong thach mau va thach McConkey, x4c dinh
dic tinh sinh vt hoa hoc sir dung mai truong 3 dng nghiém nhu thudng quy.

2.2 Phuong phap nghién ciru

-Phuong phép PCR xéac dinh chung F4 E.coli: Tach DNA vi khuan st dung phuong phap
shock nhiét, tién hanh PCR va multiplex PCR nhu thuong quy st dung cac sinh pham va hoa
chat: Gotaq Green MasterMix (Cat. # M5122, Promega); Dnase-, Rnase- Free water (Cat.
#P119C, Promega) ; Agarose (Cat. #A9539 Sigma-Aldrich) vao 40 ml dung dich 1 x TAE (Cat.
#24710-030, Gibco), Ethidium Bromide (Cat. #E-1385, Sigma-Aldrich). Cac cip mdi dic hiéu
cho F4 pili va mdi loai gen doc tb duong rudt nhu sau:

Gen Trinh t nucleotid San pham (bp)

F4 GCA CAT GCC TGG ATG ACT GGTG 499
CGT CCG CAG AAGTAACCCACCT

LT ATTTACGGC GTT ACT ACT CTC 272
TTTTGG TCT CGG TAC GAT AGT

STa TCC GTG AAA CAA CAT GAC GG 158
ATA ACA TCC AGC ACA GGC AG

STb GCC TATGCATCT ACACAATC 133
TGA GAA ATG GAC AAT GTC CG

- Phuong phap xac dinh liéu diéu tri bao gdm 3 budc: (i) Xac dinh lidu 50% lanh bénh, (ii)
Xac dinh gi6i han trén liéu diéu tri va (iii) Kiém chung liéu diéu tri.

-Phuong phap x4c dinh liéu lanh bénh tiéu chay 50% st dung ché pham long do trimg duoc
thiét ké va xac dinh theo cach tinh cia Reed and Muench (1938) trong do ché pham KT04 duoc
chudn bi cho 4 nhém liéu (1,0; 0,5; 0,25 va 0,125 gam/P thé lugng). Dé xac dinh liéu diéu tri,
chung t6i sir dung liéu ting cao, danh gia ngudng trén lidu diéu tri. Dé kiém chung liéu diéu tri,
thi nghiém dugc chia 16, xac dinh hiéu qua va d¢ 6n dinh theo lidu da duge xac dinh.

-Phuong phap didu trj va theo déi lon diéu tri: Khi phat hién ca bénh, lon dugc danh dau,
ghi s tai, can trong luong, dung ngay lidu 1 theo phac do chi dan. Thi du phac d6 diéu tri: Liéu
1g/kg P [Bot long do tring KT04 (S6 16 KT04 091012)], cho udng 2 lan/ngay. Theo dbi diéu tri,

o1



http://www.promega.com/catalog/catalogredirect.aspx?partno=m5122

ghi tinh trang lon & cac muc: tiéu chay, thuyén giam, lanh. Sau 4 liéu diéu tri lién tiép néu triéu
chung giam, tiép tuc diéu tri bang KT04 dén liéu thir 6, néu triéu chung khdng giam & liéu thi 4,
chuyén phac d6 diéu tri tong hop va ghi nhan 1a khdng khoi bénh. Trong thi nghiém nay dung dé
danh gia hiéu qua khi chi sir dung ché pham KT04, ching toi khéng dung két hop véi khang sinh
va c4c chat dién giai; sau khi lanh bénh néu c6 tai phat, ghi rd ngay tai phat va chuyén phéac db
diéu trj tai phat trong d6 heu diéu tri dugc ting gap doi.

Thi nghiém duwoc tién hanh tai Trai lon gidbng Cau Dién - Cong ty Nha nu6e mot thanh VIen
Giong gia suc Ha Noi; Phong thi nghiém Bo6 mon Hoéa sinh Mién dich Bénh 1y - Vién Thu y, tir
thang 5 nam 2009 dén thang 10 nam 2010.

1. Két qua va thao luan

Dé xac dinh liéu diéu tri thyuc t& ddi v6i lon con tidu chay sau cai sita thi nghiém trudc hét
xac dinh nguyén nhan E.coli cua lon con ti€u chay, sau do lan luot tién hanh (1) xac dinh lidu
diéu tri lanh bénh 50% lon con tiéu chdy cia ché pham; (ii) xac dinh liéu diéu tri va (iii) Kiém
chung liéu diéu tri.

X4c dinh lgn con tiéu chay do E.coli F4

Trude khi xac dinh lidu diéu tri, ching to1 da tién hanh xac dinh nguyén nhan F4 E.coli gay
tiéu chay tai diém nghién ctru. O mdi 6 chudng c6 lgn con sau cai sita bj tiéu chay, thu thap mau
phan cua 2 lon dung dé phan 1ap E.coli va phan tich khang thé khang E.coli. Mau phan trudc hét
duoc cdy dong thoi trén 2 loai moi truong thach mau va thach MacConkey. Trén thach
MacConkey, 100% s6 mau déu cho khuéan lac mau do canh sen, két qua xac dinh dic tinh sinh
vat hoa hoc ching to tAt ca mau phén tiéu chay déu cd E.coli. Trén méi truong thach mau, 16
trong s6 30 méau (53,33%) co khuén lac dung huyét, mot trong nhitng dac tinh doc lyc cua E.coli
gay bénh.

Chung t6i tién hanh xéac dinh sy c6 mit cta cac chung E.coli F4 bang phuong phap PCR
trén 16 mau E.coli dung huyét. Multiplex PCR duoc thyc hién dong thoi dé xac dinh sy c6 mit
cac yéu td doc luc LT, STa va STb, st dung céc cdp moi ddc hiéu nhu trinh bay & phﬁn vat liéu
va phuong phap. Két qua 2 xét nghiém yéu t6 doc luc bang PCR dugc trinh bay ¢ hinh 1.
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Hinh 1. Két qui PCR xdc dinh cdc yéu t6 dpc lwc ciia F4 E.coli.
Két qua xac dinh gen ma hoa F4 pili ¢ khung trén hinh 1 cho biét €6 11/16 mau cho vach
vach dac hiéu 499 bp nhu doi ching duong, ching t6 11 trong s6 16 mau E.coli dung huyet co
gen ma hda cho F4 pili (68,75%). Két qua multiplex PCR ¢ khung dudi hinh 1 cho thay cac
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chung phan 1ap khac nhau cho mot dén ba vach san pham PCR tuong tng voi ddi chimg dwong
LT (272 bp), STa (158 bp) va STb (133 bp). Cac chung E.coli phan 1ap duong tinh PCR véi F4
(khung trén) déu mang it nhat 1 gen md hoa cho doc t6 dwdng rudt LT, STa hodc STb (khung
dudi) ; ¢6 4 chung mang chi 1 gen ma hoa STa, 1 chung mang 2 gen ma héa cho STa va STb, 5
chung mang gen 2 gen méa héa LT va STb va 1 ching mang gen mé hoa ca 3 doc to

Két qua giam dinh gen hoc bang PCR va multiplex PCR sir dung cac cip mdi dic hiéu ChO
phép két luan c6 68,75% cac truong hop E.coli dung huyét cho duong tinh F4 pili, dong thoi tat
ca cac chung E. coli F4 déu mang it nhét 1 trong 3 loai doc t6 dudng rudt STa. STb va LT.

V6i két qua phan 1ap 100% mau phén c6 chira E.coli v6i 53,33% chung phén lép gay dung
huyet trong d6 co 68,75% ching phan lap thuoc vé E.coli F4 mang gen doc t6 dudng rudt, co
thé két luan co it nhat 36,67 % (11/30) cac trudng hop lon con tiéu chay sau cai sira ¢6 sy tham
gia cua F4 E.coli.

Két qua xac dinh liéu diéu tri lanh bénh 50%

Trong thi nghiém xac dinh lidu diéu tri lanh bénh 50% lon con tiéu chdy sau cai sira, day
lidu tang gap doi tir 0,125 dén 1 gam/kgP da dugc sir dung. Thi nghiém trén 5 lon cho mdi 16, lap
lai 1 1an, téng hop két qua vé ty 1€ lanh bénh dugc ghi nhan ¢ bang 2.

Bdng 2. Ty 1¢ lanh bénh cua KT04 diéu tri lon con tiéu chay

TT Liéu (gam/kgP) S6 diéu tri So lanh bénh % tich liy
1 1 10 7 84,21
2 0,5 10 5 52,94
3 0,25 10 3 21,05
4 0,125 10 1 4,00

Trong bang 2, ddi tuong diéu tri 1a lon con sau cai sita, giéng lai kinh té DPai Bach-
Yorshire- Mong Céi, cai sita & 28 ngdy tudi, mic tiéu chay & cac ngay tudi tir 29 dén 35, ¢ diéu
kién thuc dia véi su c6 mit cua it nhat 36,67% F4 E.coli mang gen ma héa doc t6 duong rudt
STa, STb va LT, xac nhan bang PCR (nhu da trinh bay & phan trén).

Lon lanh bénh/khong khoi bénh dugc ghi nhén nhu sau: lgn con tiéu chay duogc diéu tri theo
li¢u trinh chi dinh 2 lidu /ngay, khong can thiép thém khang sinh hodc bat ky chat dién giai khac,
sau 4 liéu néu triéu ching bénh khong giam, chuyen phac do khac, dugc tinh 1a khong lanh bénh,
néu triéu chimg thuyén giam, diéu tri tiép dén liéu thir 6, néu khong lanh bénh, chuyén phac dd
khac, cling dugc tinh 1a khong lanh bénh; ngugc lai lon ngung ti€éu chay duoc tinh la s6 lanh
bénh.

Két qua ¢ bang 2 cho biét s6 lon lanh bénh ting dan theo liéu nhung khong dat 100%; liéu
diéu tri 50% s6 lon con tiéu chay duoc tinh toan 1a 0,47 gam/kgP (Iam tron 0,5 gam cho 1 kg thé
trong).

Két qua xac dinh liéu diéu tri

Can ctr vao lidu diéu tri 1anh bénh 50% lon con tiéu chay & thuc dia, dé xac dinh lidu diéu tri
¢6 hiéu qua thuce té, chung t6i st dung céc lidu ting gap 2 va 4 1an nghia 1a 1 gam va 2 gam cho 1
kg thé trong. Phac dd diéu tri va theo ddi can thiép, nguyén tic tinh ty 1¢ lanh bénh tuong ty nhu
& thi nghiém xéac dinh liéu 50%. Két qua diéu tri lanh bénh lon con tiéu chay bang KT04 ting
lidu duoc trinh bay ¢ bang 3.

Bing 3. Ty 1¢ lanh bénh ciia KT04 liéu cao diéu tri lon con tiéu chdiy

Lo So dieu tri | S6 lanh bénh Ty Ié Ghi cha
19/1 kg P 32 23 71,88 1 con téi phat sau 3 ngay
29/1 kg P 30 21 70,00

Két qua diéu tri ¢ bang 3 cho biét (i) ty 1¢ 1anh bénh dbi voi lidu 1g/1 kg P 1a 71,88% va
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lidu 2g/1 kg P la 70%, duoc cot la twong duong (sai khac nho khong c6 y nghia thong ké);

(i) ché pham KT4 khong diéu tri khoi 100% tiéu chay sau cai sita. Viéc tang lidu diéu tri chi
lam ting ty 18 lanh bénh dén ngudng nhat dinh goi 1a ngudng trén cta ché pham KT04. Khi si
dung chi ché pham KT04, khéng c6 phdi hop véi thude khac, ngudng trén hiéu qua diéu tri dat
mirc 70-71%. Viéc ting lidu diéu tri chi 1am ting hiéu qua & dudi muc lidu 1 gam/ kg P (bang 2).
So véi lidu 2g/1 kg P, mirc liéu 1 gam/kg P c¢6 hiéu qua twong duong nhung c6 1 trudng hop tai
phét sau 3 ngay lanh bénh.

(i) Tir két qua thi nghiém & bang 2 va bang 3 va nhitng phan tich trén day, c6 thé két luan
liéu diéu tri ¢6 hiéu qua lgn con tiéu chay tai thuc dia cua ché phérn KTO04 theo phac dd thi
nghiém 13 1 gam cho 1 kg thé trong.

(iv) Nhitng lon con ti€u chay khong lanh bénh sau diéu trj déu duogc can thiép bing khang
sinh liéu cao tiém bap va chit dién giai hd tro. Da s6 lon con tiéu chay lanh bénh sau 2-3 lan
tiém. Theo con sd thong ké ciia trai chin nudi Cau Dién, ty 1¢ lon con tiéu chay diéu tri khong
khoi va chét 1a khoang 1-2%. Két qué can thiép khang sinh va ty 1¢ diéu tri khong khoi ching t6
ngoai nguyén nhan E. coli giy tiéu chay con cé nhiing nguyén nhan khac (vi khuan khéc, vi
khuan khang thude, vi rut...).

Két qua kiém ching liéu diéu tri
Trong diéu kién thuc dia, trudc khi co thé danh gia ché pham diéu tri & muc rong hon,
chung toi tién hanh 1ap lai thi nghiém vai 2 liéu diéu tri d3 x4c dinh nhu trinh bay & phén trén:
liéu diéu tri lanh bénh 50% va liéu diéu tri s& chi dinh cho phac d6 KT04, nghia 1a liéu 0,5
gam/kgP va lidu 1 gam/kgP. Mdi lidu dugc ap dung cho 10 lon tiéu chay, lap lai 3 1an dé danh
gia su on dinh cua liéu trinh. Két qua theo dai lon lanh bénh theo 16 dugc trinh bay ¢ bang 4.

Bdng 4. Ty lé lanh bénh cua KT04 theo liéu & 3 16 thir nghiém

TT| Liéu L6 1 (n=10) L6 2 (n=10) L6 3 (n=10) Téng (N=30)
(gam/kgP) | Lanh bénh | % | Lanh bénh | % | Lanh bénh | % | Lanh bénh | Ty 1¢ %
1 0,5 5 50 4 40 6 60 15 50
2 1,0 7 70 7 70 7 70 21 70

Két qua ¢ bang 4 cho biét (i) lidu 0,5gam/kgP theo phac d6 chi dinh cho ty 1¢ lanh bénh
50%, bién dong giira 3 16 1a khong dang ké; (i) O licu diéu tri 1 gam/ kg P, két qua diéu tri ¢ ca
ba 16 déu 1a 7/10 (70%); (iii) Két qua diéu tri thir nghiém lap lai 3 lan véi lidu 0,5 gam/kg P cho
két qua lanh bénh 15/30 (50%) va két qua diéu tri & liéu 1 gam/ kg P cho két qua lanh bénh 21/30
(70%), v6i sai sb giira cac 16 khong dang ké, 14 hoan toan phu hop véi két qua thi nghiém xéac
dinh liu trinh bay & cac phan trén. Két qua nay tai xac nhan hiéu qua diéu tri cua ché pham
KTO04 theo lidu lugng va phac d6 chi dinh 1a 6n dinh va c6 thé ap dung thyc tién.

IV. Kétluan

V6i ché pham KT04 da dugc xac dinh hidu gia khang thé, trén dbi twong lon con tiéu chay
sau cai sita do E.coli tai thyc dia, thi nghiém xac dinh liéu va kiém chimg cho phép két luan:
“Liéu diéu tri tiéu chay do E.coli & lon con cai sita ciia ché pham KT04 la 1 gam cho méi kg thé
trong, trong dé 0,33 gam KT04, khi hodn nguyén trong 1 ml PBS, cho hiéu gid khdng thé ddic
hi¢u khang pili F4 dat 1: 640 Ab-ELISA™.

Liéu diéu tri 1 gam / kg thé trong ché pham KT04, khi khong két hop vai cac thudc khac va
sir dung 2 1an/ngdy, c6 hiéu qua diéu tri lanh bénh 70-71% lon con sau cai sita mac tiéu chay do
E.coli sau trung binh 4,30 + 0,94 liéu.

Kién nghi

Dé nghi tiép tuc nghién ctru ap dung sinh pham trong diéu tri va diéu tri du phong theo céc

huéng: danh gia hiéu qua khi phdi hop véi khang sinh, cac sinh pham long do6 trimg dic hidu véi
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cac can bénh khac va thube didu tri triéu chimg nham c6 dugc phac do hiéu qua nhit, gop phan
tung budc gidm thi€éu khang sinh.

V.  TAILIEU THAM KHAO

1. Dang Xuan Binh , L¢é Van Tao va Tran Thi Hanh.(2003) “Nghién ctru ché tao bot khang
thé long do trimg ga (YP-99) va hiéu qua diéu tri tiéu chay do E.coli ¢ lon con theo me”.
Bao cao khoa hoc Chan nuoi Thu y 2002-2003., 219-323 .

2.  Tran Thi Hanh va Ding Xuan Binh.(2002) “Ché tao thir nghiém ché pham sinh hoc
phong tri bénh tiéu chay phan tring lon con do E.coli va Clperferingens”. Tap chi KHKT
thuy. 10, 19-28 .

3. Nguyén Thién Thu va cs.(2003) Nghién ciru san xuit khang thé khang thé khac loai tir
long do trimg ga phong bénh ia chay do E.coli va Salmonella ¢ lon con. Bao céo khoa hoc
chan nudi thu y. 73-74 .

4. Db Ngoc Thiy, Trott D., Wilkie ., va CU Hiru Phu (2004), Pic tinh khang nguyén va vai
trd gay bénh cua vi khuan Entertoxmgen Escherichia coli gdy bénh lgn con ¢ mét s6 tinh
phia Bic Viét Nam. Bao cdo khoa hoc chin nudi thu y 2002-2003. Nha xuét ban Nong
nghiép Ha No6i. 59-69.

5. Lé Vian Tao, Khuong Bich Ngoc, Nguyén Thi Vui va Poan Biang Tam (1991). “Kha
ning bam dinh va san sinh khang nguyén K88 ctia mot s6 gidng E.coli phan lap tir lon con
bi bénh phan tréng”. Cong trinh nghién curu khoa hoc ky thudt 1990-1991. 82-88

6. L& Vian Tao, Nguyén Ngi, Nguyén Thién Thu, Nguyén Vin Quang va Pao Duy Hung.
(2001) “Nghién ctru san xuat khang thé khac loai tir long d6 trimg ga phong tri bénh
Colibacilosis cho lgn con”. Tap chi KHKT thay. 8 (1), 21-26.

7.  Ta Thi Vinh va Dang Thi Hoe. (2002) “Mdt s6 két qua sir dung cac ché pham sinh hoc
dé phong bénh tiéu chay caa lon con”. Tap chi KHKT thay. 9 (4), 54-56

8. Chernysheva, L. V., Friendship, R. M., Gyles, C. L., &
Dewey, C. E.(2003) Field trial assessment of the efficacy of
specific egg-yolk antibody product for control of postweaning
E. coli diarrhea. Vet Ther. 4, 279-284

9. Erhard, M. H., Bergmann, J., Renner, M., Hofmann, A., &
Heinritzi, K. (1996) [Prophylactic effect of specific egg yolk
antibodies in diarrhea caused by Escherichia coli K88 (F4) in
weaned piglets]. Zentralbl.Veterinarmed.A 43, 217-223

10. Fairbrother, J. M., Nadeau, E., & Gyles, C. L. (2005)
Escherichia coli in postweaning diarrhea in pigs: an update
on Dbacterial types, pathogensis, and prevention strategies.
Anim Health Res Rev 6, 17-39.

11. Jones G.W & Rutter.J.M. (1972) Role of the K88 Antigen in
Pathogensis of Neonatal Diarrhea caused by Echerichia Coli in
Piglets. American Society for Microbiology, 6, 918-927

12. Marquardt, R. R. et al. (1999) Passive protective effect
of egg-yolk antibodies against enterotoxigenic Escherichia
coli K88+ infection in neonatal and early-weaned piglets.
FEMS Immunol Med Microbiol 23, 283-288

13. Nisbet, D. (2002) Defined competitive exclusion cultures in
the prevention of enteropathogen colonisation in poultry and
swine. Antonie Van Leeuwenhoek 81, 481-486

14. Owusu-Asiedu, A., Nyachoti, C. M., & Marquardt, R.
R. (2003) Response of early-weaned pigs to an enterotoxigenic
Escherichia coli (K88) challenge when fed diets containing
spray-dried porcine plasma or pea protein isolate plus egg

55



yolk antibody, zinc oxide, fumaric acid, or antibiotic. J
Anim Sci. 81, 1790-1798

15. Takeda, Y., Honda, T., Sima, H., Tsuji, T., & Miwatani, T.
(1983)Analysis of antigenic determinants in cholera
enterotoxin and heat-labile enterotoxins from human and
porcine enterotoxigenic Escherichia coli. Infect.Immun. 41,
50-53

16. Van den, B. W., Cox, E., Oudega, B., & Goddeeris, B. M.
(2000) The F4 fimbrial antigen of Escherichia coli and its
receptors. Vet Microbiol. 71, 223-244

17. Yan, X. et al. (2009)Distribution of Escherichia coli F4
adhesion phenotypes in pigs of 15 Chinese and Western breeds
and a White DurocxErhualian intercross. J Med Microbiol 58,
1112-1117.

18. YokoYama H, Peralta.R, & et al. (1992)Passive protective
effed of chicken egg yolk immunoglobulins agaist Experimental
Enterotoxigenic Escherichia coli infection in Neonatal
piglets. Infection and immunity, Mar, 998-1007

109. Zhang, W., Zhao, M., Ruesch, L., Omot, A., & Francis,
D. (2007) Prevalence of virulence gens in Escherichia coli
strains recently isolated from young pigs with diarrhea in
the US. Vet Microbiol 123, 145-152

56



