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ABSTRACT 
Development potential of in vitro bovine embryos after spliting. 

The purpose of this study was evaluated development potential of in vitro bovine embryos after spliting. In this 
study we used in vitro bovine embryo at compact morula, early blastocysts, blastocysts stages and A, B grade. 
The results obtained showed two intact emryos can produced from on embryo by spliting technique with a succes 
rate of 92.66% (ranged from 90.3% to 95.31%). Embryonic stage of development had no effect on a succes rate 
of spliting (P > 0.05). Further in vitro development of in vitro embryos after spliting was not affected by 
developmental stages of embryos. Further in vitro development rate of in vitro embryos after spliting for embryo 
at compact morulae, early blastocysts and blastocysts stages was 33.33; 30.51% and 28.26%, respectively (P > 
0.05). In conclusion, bovine embryos at compact morula, early blastocysts, blastocysts stages all can be split in 
two succesfuly. 
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DAT VAN DE 

Ky thuat' cat phoi da duqc img dung trong dieu kin thi nghiem va da ducc thuong mai hoa, tj lg có 
china ciia phoi cat chi thap hon dr 5-10% so von phoi khong cat (Williams va cs., 1984; Baker va 
Shea, 1985; Takeda va cs., 1986; Gray va cs., 1991; Kippax va cs., 1991); than chi la tuang duong 
so voi phoi khong cat (Holm va cs.,, 1991). TS,  le co china 	nira phOi sau cat 	nay dao dOng tir 
30-50% phi thuOc vao nhieu yeu to (Kanagawa va cs., 1995). Itha nang phat trien Cita phoi dOng vat 
nuoi a giai down serm sau khi cat thanh hai nira da duce chimg minh a tren Ciro (Willadsen, 1979). 
Ke tir do ky thuat nay da duur sir dung cho phoi i7 giai clop muon va Cmg dung rang rai 6 mOt so  
loci: be (Ozil, 1983); nor-a (Allen va Pashen, 1984), de (Tsunoda va cs., 1985); dm (Willadsen va 
Godke, 1984) va lqn (Rorie va cs., 1985). Willadsen va cs. (1979) da sir dung phtrang phap cat phoi 
6 giai dont chua big[ him (2-4 to bao). Theo tac gia thi mkphoi bao deu co the phat trien nhu mOt 
phoi binh thuemg. Sau do co nhieu tac gia da nghien dm cat phoi b giai clop muon hcm va da tao 
duet be sinh doi tir mOt phoi cat doi tir giai clop dau, phOi nang sem hoac phoi nang. Ky-  thu,iit cat 
phoi ngay tang phat trien cao hon nhu tin met phoi cat lam 4 hoac tir mOt phoi 8 to bao tach thanh 8 
phoi. Den nay, tren the gioi hang nam co hang tram be sinh ra tir nhiMg phoi Chia hai. 

Y nghla Cita viec cat phoi trong cay truyen phOi bb la tao ra mOt ltrgng len be va cac cap be ducc 
sinh ra tir met phoi ban dau. Vic tang se' linpg phOi tin mOt phoi ban dau, gifip cho ngu6i Chan nuoi 
co hhitu be hon, dac biet la tao ra nhimg be ging nhau hoan town ye mat kieu hinh cimg nhu di 
truyen. Viet tao ra nhieu be giong nhau ve cau trite di truyen rat hire ich trong mo hinh danh gia 
bieu hien cua met tinh tang nao do la do yeu to di truyen hay do yeu to mei trueng. Ngoai ra, cat 
phoi con 	cho viec phat trial cac van de nghien ctiu ca ban khac nhu cat, Chia phoi va nhan phoi 
tin to bao don, ghep phoi, xac dinh gi6i tinh tir giai clop phoi. 

Tai Viet Nam, ky thuat cat phoi lan dau tien dtrot nghien ciru tai Vien Chan nuoi. Ngay 3/3/2002, 
mOt cap be cal sinh doi tin mOt phOi be in vivo cat doi da ra dai. Tuy nhien, hieu qua cita ky thuat cat, 
danh gia lcha nang song in vitro tiep theo cita hai nira phOi be ducx tao ra tir mOt phoi in vitro den 
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nay van chtra dugc bao cao. Viec nuoi va danh gia kha nang phat then in vitro tiep theo cua phoi in 
vitro sau cat se loci trir dugc nhimg phOi khong co kha nang song sau cat ma van dugc cay truyen 
vao con nhan. Muc dich cua nghien dm nay la danh gia dugc kha ming phat hien in vitro cila hai 
nira phoi bo dugc tao ra tir met phOi be in vitro bang ky thuat cat phoi. 

VAT LICU VA PHVONG PHAP NGHIEN CITU 

V4t lieu nghien cum 

Sr dung phoi be in vitro loci A, B phat trien dAng giai 'Joan tai thoi diem thu phoi cho cac thi 
nghiem cua nghien ciru nay. Phoi loci A, ,B la phoi có hinh Bang phoi ton va co mang sang nguyen 
ven. Kh& to bao phan chia n3, mei lien ket phoi bao cua mam phOi chat che. Neu la phoi nang, hoc 
nang sem c6 xoang nang ro rang, dien hinh, town be phoi mau sang. 

Phiro'ng phip nghien cam 

Ky thuca chi plibi 

Ky ththlit cat phoi dugc thuc hien theo phuang phap cua Willams va cs. (1983). Phoi se dugc cat &I 
theo kji thuat "tray xuec". Ky thuat nay có lien quan den viec tao ra cac vet xuec tai vi tri cat phoi 
song song vai dinh huang cua dao cat dtrai dia de tranh hien tuang phoi bj trugt trong qua trinh cat. 
Phuang phap nay dugc thuc hien theo cac buec nhu sau: 

Buac 1: Chun bj mei throng luu phoi: DPBS + Huyet thanh thai be + khang sinh (tY le DPBS (ml) 
: huyet thanh thai be (ml) : khang sinh (g1) = 4 : 1 : 5). Cach pha khang sinh: lAy 5m1 DPBS cho vao 
19 Penicillin 1.000.000 iu, 5m1 DPBS cho vao 19 Streptomycin 1g/19; sau khi lac deu cho tan het 
Penicillin va Streptomycin C'r ca 2 19 lay 5m1 dung dich Streptomycin che vao 5m1 dung dich 
Penicillin to dugc 10m1hOn hop khang sinh vei nang de Penicillin 100.000 iu/ml, Streptomycin 0,1 
g/ml. Moi tnreng cat phOi: DPBS + huyet thanh thai be (tY1' DPBS (ml) : huyet thanh thai be (ml) 
= 4 : 1), moi trueng nuoi phOi in vitro sau khi cat la moi twang mCRlaa. 

Buoy 2: ChuAn bj dia Petri nhua sir dung cho qua trinh cat phoi, to cac vet xtak song song tren dia 
de tranh hien tugng phoi bj tiro trong qua trinh cat. Cho moi trueng cat phoi vao trong dia (200,11 
moi tnemg chia phoi/dia). Dua dia cast phoi len tren kinh hien vi thao tac vii che de lam am to Ong, 
nhiet de lam Am la 37°C. 

Buoy 3: Lap he thong dao cat vi phAu thuat vao kinh hien vi, moi dao phai thing goc yeti day dia 
Petri chira phoi de cat. 

Buck 4: Chuyen pixel nhe nhang tir dia co chira moi throng luu phOi vao ct'a cat phOi tai vj tri cat (vi 
tri tao vet xuac song song), cher cho phoi co dinh, chinh kinh hien vi, di chuyen be phan dao cat  
xuong gAn vei phOi va tang dArt de phOng doi cua kinh hien vi. 

Buoy 5: Ha thAp tir tir hied dao cat vao dung girra khed to bao phoi, phoi dau muOn dugc cat thong 
qua true trung tam cila phoi, trong khi de neu la cat phOi nang phai can deli de chia V2  la nuoi, dia  
phoi cho moi nira phoi. Cho dao thap htreng tei day cila dia sau do cham tai day dia cat phoi, dieu 
lchien luoi dao nhanh va dirt khoat. Nhe de phoi se dugc cat bei met chuyen deng thang dimg. Thai 
gian at cang nhanh cang tot, khoang tin 1-2 phia/phoi. 

Nadi phoi in vitro sau ctit 

Phoi sau cat dugc de nguyen trong mang sang va chuyen sang moi trueng nuoi phoi in vitro sau cat. 
Chi hai nira phoi con nguyen vgn tin met phoi ban dau moi dugc chuyen vao gipt nuoi co phit dau 
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khoang vai Itrong the tich moi tnrong nuoi phoi la lOgl/giot, va duoc nuoi 6 5% CO2, 6 38,5°C, d6 
Am khong khi bao h6a. Sau 24h nuoi,danh gia sit phat trien, hinh thai va chit luting caa phoi. Kha 
nang song 	phoi bo in vitro sau cat duoc danh gia dua trin sit quan sat hinh thai. Cac nira phoi 
duccc cho la c6 Icha nang song neu chimg phat trien den giai (loan tiep theo. 

Phan tich s6 lieu 

S6 lieu throe xirlj,  bang phan mem Excel, 'dem tra sit khac nhau coy nghla bang x2  sir dung ham 
CHITEST, sit sai khac co Y nghia voi P< 0,05. 

KET QUA VA THAO LUciiN 

Ket qua cat phoi 

Thu duot tong s6 372 phoi in vitro tir 579 to bao trimg loci A, B co ngu6n g6c tir bung trimg bo 6 
16 mo. Trong so nay co 184 ph6i in vitro loai A, B phat trien dung giai clop tai thai diem thu phoi 
(53 phoi dau muOn, 64 phoi nang sem va 67 phoi nang) duor dung cho cac thi nghiem. 

Ty lg nira ph6i thuc to sau cat so yen so luting phoi thu dtron sau cat theo 1Y thuyet d6i vOi ca ba loci  
phoi dau muOn, phOi nang sem va phoi nang la 92,66% (Bang 1); trong do cao nhat la e phoi cat 
giai down nang sem nhung khong c6 sit sai khac giaa phoi dau muOn, phoi nang som va phoi nang 
(tuang ling la 92,45%; 95,31% va 90,3%; P>0,05). Ty 10 nay doi vol phoi dau muOn cua chung toi 
la thap hon so von Saito va es. (1993), nhung lai cao hon d6i von phoi nang som va phoi nang. Theo 
cac tac gia nay tir 105 phoi dau muOn, ph6i nang som hoac phoi nang in vivo, sau cat thu duqc 199 
nira phoi nguyen yen, ty nira ph6i nguyen yen thu cluoc sau cat dot 94,76%; trong do 6 phoi dau 
muOn la 97,96% (96/98), phOi nang som va nang gian no la 87,29% (103/118). 

Bang 1. Hieu quacilaky thu5tdit phoi 

Loci ph6i 
PhOi cat 

(n) 

Nira phoi theo lY thuyat 

(n) 

Nira phoi thuc to 

(n, %± SE) 

98 
Phoi dau muOn 53 106 

92,45°  ± 2,59 

122 
Phoi nang som 64 128 

95,31a ±2,62 

121 
Phoi nang 67 134 

90,3a ± 1,71 

341 
T6ng s6 184 368 

92,66 ± 1,43 

Ghi 	Ccic gici tri trong ming mOt cOt CO chit cal Ichtic nhau is khcic nhau cojP nghTa (P<0,05) 

Ka qua nghien ciru cua chung toi cho thay viec tao phoi cat tir phoi a ba giai (Joan phoi dau muOn, 
phoi nang sem va ph6i nang khongbi anh huimg bOi ky thuat cat. Viec cat ph6i a cac giai don nay 
la thich hop. Nguyen nhan la do luc do khOi to bao phoi da da lon nhung chua Wet hoa nen ket qua 
tot ham, nen phoi a giai (loan muOn hon to bao phoi da hinh thanh cac la phoi thi xac suAt de cho melt 
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ca the ton yen la thap. Trong nghien eau nay, chimg toi sir dung ky thu4t tao cac vet xu6c song 
song nham nang cao dugc hieu qua du kY thuat cat phoi, tang tj,  le nira phOi con sau cat. Theo Goto 

va cs. (1988), tj,  le phoi nang co hai nira sau cat 6 ky-  thuat cat 'thong tao vet xugc la 67%, trong khi 

do tY le nay 6 ky thuat cat tao vet xuac la 94%. 

Kha nang phat trien in vitro tiep theo caa hai nira ph8i dove tao ra tir phoi bo in vitro 

bang ky thu4t eat phili 

TS,  le phoi be in vitro co hai nira phoi ding phat trien deti vOi ca ba loai phoi dau muen, phoi nang 
s6m va phoi nang trong nghien cal caa chang toi la 30,86% (Bang 2). 

Bang 2. KM nang phat trien in vitro tiep theo caa hai nira phoi dugc tao ra tir met phoi be in vitro 
bang icy thuat cat phoi 

Loai phoi 
Phoi cat 

(n) 

Phoi co 2 nira 
phoi sau cat 

(n) 

Ph& c6 2 nira clang 
phat Men 

(n, % + SE) 

Phoi cO 1 nira hoac ca 2 
nira khong phat trien 

(n, % ± SE) 

Phoi dau mu(in 

Phoi nang sour 

Phoi nang 

"Ring so 

53 

64 

67 

184 

46 

57 

59 

162 

13 

28,268  ± 4,89 

19 

33,33°  + 4,85 

18 

30,51a ±3,15 

50 

30,86± 1.5 

33 

71,74 f 4,89 

38 

66,67 ± 4,85 

41 

69,49 ± 3,15 

112 

69,14± 1,5 

Ghi chn: Cac gib tri trong cling mOt 01 co cha ccii khac nhau la khac nhau co j) nghla (P<0,05) 

rvgc du phoi cat o giai clop phoi nang sem cho tj,  le song sau cat (33,33%) la cao hon so voi phoi 
dau muen va phoi nang (Mang img la 28,26% va 30,51%) nhung sai khac khong coy nghia 
(P>0,05). 

TS,  le hai nira phoi dugc cat tir met phOi ban dau co kha nang phat trien in vitro tiep theo trong 
nghien cuu caa chat% toi la thap hon rat nhieu so voi bao cao oh Tao va cs. (1995) khi nghien ciru 
tren phoi Ion. Theo ho, tj,  le ca hai !lira phOi lcm cat tir met phoi in vivo ban ctu dugc nuoi in vitro 
24h phat trien den giai doan co kha nang cay truyen dat 61,6%, va tj,  le nay trong img dOi vai phoi 
dau, nang som va nang Mang img la 55,4%; 64,5% va 74,3%, P< 0,05. Cling theo cac tac gia nay sir 
c6 mat cilia khei to bao nei bao (Inner cell mass — ICM) lam tang chat luting caa phoi nang sem 
hoac phoi nang sau cat hon so ved ph8i dau. Ket qua nghien cau caa hg chi ra rang cat phoi 6 giai 
'Joan phoi nang la thich hop nh'at, cat phoi a giai (loan phOi nang giap cho viec phan chia cac ICM 
va la nuoi phoi thanh hai phan bang nhau de hon so vOi phoi dau. Sr khac nhau ve cac ket qua 
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nghien cat cua chang toi voi the tac gia nay c6 the la do yeu to loci, ngu6n gee va ch'At Itrong cua 
phoi (phoi in vivo ho4c in vitro), dieu kien thi nghiem cua timg phong thi nghiem. 

Trong nghien ciru cua minh chang toi chi tien hanh nghien ciru ky thuAt cat phoi in vitro va danh gia 
kha nang phat trien in vitro cua cac cap !lira phOi duorc tao ra tir met phoi ban &Au voi mong muen la 
tao ra ducre nhimg cap be sinh doi tir ky thuat chia tach va cay truyen phoi. Viee danh gia duct ty le 
song va kha nang phat trien cua phoi sau cat se ginp loci tit dirge cac phoi kh6ng c6 kha nang phat 
trien sau cat, day IA met trong nhang yeu to anh htrong den tY le c6 chug sau cAy truyen ph8i cat. 

KET LUi01 

Ket qua dat duov trong nghien ci:ru cua chting toi da khang dinh c6 the tao ra dirge hai Mra phoi 
nguyen yen c6 kha 'fang phat trien in vitro tip theo tir met phoi bo in vitro ban &au bang ky thuat 
cat ph6i. Nghien cal nay la ea se( cho viec tao ra nhimg cap be sinh ddi tir met ph8i ban du bang 
ky thuat cat va c'ay truyen phoi, vai muc dich cho nghien dm di truyen va nang cao s6 luong be sinh 
ra. 
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