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TAO PHOI TRAU VIET NAM BANG THU TINH IN VITRO

LE VAN TY
Vién Cong nghé sinh hoc
HOANG NGHIA SON
Vién Sinh hoc nhiét doi
NGUYEN MONG HUNG

Truong dai hoc Khoa hoc ty nhién, DHQG Ha Noi

Trau Viét Nam 1a gia stc truyén thong gén
lién v6i nén san xuat lda nudc va 1a mot mat
xich sinh thdi quan trong ctia nén nong nghiép
nudc ta. Mac du ¢6 tam quan trong nhung cong
viéc chan nuoi trau ¢ nude ta hién nay con chua
duoc quan tdm. Con trau bi canh tranh bdi con
bo ngay ca & cdc ving c6 diéu kién sinh thai
thich hop nhit cho loai dong vat nay, cling nhu
ca & noi trinh do chan nuoi chia ngudi dan con bi
han ché, dac biét & cac ving nii. Viéc dua 6 at
cac giong dong vat méi thay thé€ cac loai dong
vat da thich nghi lau doi dang 1a cau hoi dat ra
cho chién lugc phat trién bén vitng nén chin
nuoi quoc gia.

Noi riéng vé dan trau, theo s6 liéu thong ke,
hién nay c6 xu th€ 6n dinh hodc giam di. Néu
gilt 6n dinh con s6 nay thi dén nam 2010, dan
trau Viét Nam c6 khoang 3 triéu con. Khi s6
lugng khong thé tang thi rd rang mot nhu ciu
dat ra 1a phai tang vé chat luong. Su gia ting vé
chat lugng, nang suat va da dang vé san phdm
chic chin 12 dinh huéng cho chan nuoi trau
trong moi trudng canh tranh hién nay. D€ dap
ing nhu cdu nay, viéc cai tao di truyén con trau
dang la xu thé tat yéu.

Cdy phoi trau lan dau tién thanh cong vao
nam 1983 [5] tai Hoa Ky da m& ra mot kha
nang méi ddy nhanh ti€n do di truyén loai dong
vat nay. Tuy nhién ngay sau d6 nguoi ta thay
rang k§ thuat gay rung tring nhiéu & trau
khong dap tng dugc viéc dua cong nghé nay
vao dp dung khi moi ca gy rung tring chi cé
thé tao ra rat it nghé. Nhitng nam gan day, nho
c6 bo do siéu am co6 tan s6 cao viéc hat tring
tir cadc dong vat 16n nhu trau dugc cai ti€n, cho
phép thu triing hai 1an trong mot tuan, dac biét
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k¥ thuat con ¢6 thé thuc hién trong bét ky trang
thdi sinh 1y nao cla con vat; diéu ma gay rung
tring nhiéu khong thuc hién duogc da tao ra mot
ngudn nguyén liéu tring trau 16n, goi lai hy
vong st dung k¥ thuat nay két hgp véi thu tinh
in vitro dé tao mot lugng phoi 16n tir cac dong
vat ¢6 nang suat cao. K§ thuat thu tring bo,
tring trau bing ovum-pickup (OPU) dang dugc
cap nhat & nudc ta.

Dé chuan bi cho viéc thu tinh in vitro trimg
trau thu dugc tr con trau c¢6 nang sudt cao, trong
khuon khé cong trinh nay ching t6i mu6n dua
ra mot sO két qua thu tinh tring trau trong ong
nghiém trén nguén nguyén liéu 1a tring thu
duoc tir 10 mé, nham tim hiéu vé cdc diéu kién
nuoi thanh thuc tring, thu tinh tring, nuoéi phoi
sau khi thu tinh, tao ra mot mo hinh tht nghiém
vGi cédc thong s6 ky thuat nham tién tGi san xuat
phoi trau cao san.

I. PHUONG PHAP NGHIEN CUU

1. Thu va nuoi thanh thuc tring trau

Thi nghiém dugc tién hanh tir thing 3 dén
thang 4 nam 2004 tai Vién Sinh hoc nhiét ddi, tp
H6 Chi Minh. Tring trau dugc thu tai 10 mé
Vissan, ngay vao lic mé trau trong mot budng
vo tring luu dong ¢6 gan deén cuc tim. Tring
dugc hit tr cac nang c6 kich thudc tur 2 dén
8mm nhd mot xy-lanh 10ml ¢6 gan kim s6 18,
dugc bao quan trong cic ong poliethylen 10ml
chtra 3ml dung dich Hepes-TCM 199,5 TU/ml
heparin, 5% FBS hoiac 5% dich nang da duoc
loc qua mang vo trung. Phan khong gian con lai
cta 6ng dugc bom hon khi 5% CO,, 7% O,,



88% N, tron san tir mot goi khi. Ong duoc
day kin, gitt trong bo on nhiét xach tay &
nhiét do 38° C va dua vé phong thi nghiém.

Tai phong thi nghiém, tring dugc rua hai

lan trong ba loai moi truong dong thoi 1a ba
loai moi truong nuodi (bang 1). Céc tring loai
A va B [12], ¢6 16p cumulus toan ven, duoc
chon dé tién hanh nuoi thanh thuc.

Bang 1
Cac moi truong dé nuéi thanh thuc trimg trau
Moi truong Thanh phan
Mi TCM 199, 10 % FBS, 50 uM xysteamin, 10 IU/ml eCG, 5 [U/ml hCG,
1pg/ml estradiol
M2 TCM 199, 20 % dich nang tru, 50 pM xysteamin
M3 TCM 199, 20 % dich nang trau, 3 pg/ml estradiol, 50 UM xysteamin

Dich nang cua budng trimg trau (BFF) dugc
thu tir cdc nang khong thodi hod cé duong kinh 6-
8mm; dich nang dugc loc vo trung, phan thanh
cac luong 1ml, bao quan dong lanh & nhiét do-
20°C, giai dong va dung hét mot lan.

10 triing dugc tuyén chon nhu vay dugc nuoi
thanh thuc trong 1 giot (50 pl) dung dich cé
thanh phan néu trén c6 phut dau, trong dia nhua 5
cm . Trong suét qua trinh thao tic, nhiét do cua
cac dung dich dugc duy tri & 36-39°C. Tring
dugc nuoi thanh thuc trong 18 dén 20 gio trong
diéu kién han ch€ ap suét O,, duy tri thanh phan
khi tron 5% CO,, 7% O,, 88% N, trong mot hop
nhua, cé ddy chita nude, duge dat trong ti nudi &
nhiét do 6n dinh 39°C. Méi thir nghiém dugc bo
tri sao cho ¢6 it nhét 5 1an 1ap lai.

2. Hoat hoa tinh trung trau

Do khong c6é ngudn tinh trung trau dong
lanh, thi nghiém duoc ti€n hanh véi tinh tring
tuoi dugc thu truc ti€p tit mao tinh hoan cta cac
con trau duc tir 10 mé. Trong thdi gian van
chuyén, tinh hoan dugc giit trong nudc sinh Iy
vo trung dé dua vé phong thi nghiém va tién
hanh thu tinh trung trong vong 1 gio. Do c6 s6
lugng tinh trung 16n, tinh trung dugc truc tiép su
1y swim-up trong moi truong Tyrode céi tién
khong chita BSA (Sperm-TALP) 60 phut [8].
Céc tinh trung khoé & pha dung dich trén duoc
thu lai va ly tam 200 g, trong 10 phit. Tinh
trung trau sau khi ly tam dugc pha vao dung
dich Sperm-TALP (bang 2).

Bdng 2
Moi truong thu tinh in vitro (TALP)

Thanh phan Nong do (mM) mg/100 ml mg/500 ml
NaCl 100 582 2910
KCl 3,10 23,0 115,0
Na HCO, 25,0 209 2910
Na H,PO,H,0O 0,29 4,10 20,50
Hepes 10,0 238 1190
Na Lactat (siro 60%) 21,6 368 pul 1840 ul
Phenol Red 11/ml 100 pl 500 pl
Ca(Cl, 2H,O 2,10 29,0 145,0
MgCl, 6H,0 1,50 31,0 155,0

3. Thu tinh tring trau

Viéc thu tinh dugc ti€n hanh trong cic giot
50Ul moi truong thu tinh TALP-IVF (khong

chita BSA hoic glucoza), c6 b6 sung 5 1U/ml
heparin (H3149, Sigma), 10 mM penixillamin
(P4875, Sigma), 15 mM hypotorin (H1384,
Sigma) va 1 mM epinephrin (E4250, Sigma).
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Moi trudong duge can bang trong pha khi va
nhiét do truGc khi chuyén 10 tring da thanh
thuc vao. Tinh trung da hoat héa duoc ly tam lan
thit hai, pha lai vao dung dich TALP-IVF roi
duoc dua vao giot thu tinh vé6i thé tich sao cho
nong do cua tinh trung trong giot moi truong dat
2x10° /ml. Nu6i triing véi tinh tring trong cdc
diéu kién giong nhu nuoi thanh thuc tring: nhiét
do 39° C, khi tron 5% CO,, 7% O,, 88% N,, do
4m bdo hoa, trong 20-22 gio.

4. Tao cum té€ bao ong dan tring trau

Ong dan tring trau méi dong duc (can ct
vao muc do phét trién cta thé vang trén budng
tring cung bén) dugc thu ngay sau khi trau bi
giét m6. Cac ong dan triing nay dugc bao quan
trong dich sinh 1y ¢6 bé sung chat khang sinh va
dugc chuyén vé phong thi nghiém. Tai day, 6ng
dan tring duoc loai bo cic mo lién két mo6 md
bam dinh, cit bo phan phéu, nhiing nhanh vao
c6n 90° va tham kho trong vong 30 giay. Dung
xy-lanh 10ml bom vao méi 6ng dan triing 1ml
dung dich TCM 199. Dung kep vudt nhe dng
theo chiéu tir phia tr cung xuéng, sao cho 16p
niém mac bén trong tach roi vao dung dich chay
vao mot 6ng nhua 1,5ml. Dung xy-lanh 10ml
v6i kim 18 hiit lén ddy xuong vai lan sao cho
cdc manh niém mac v3 ra thanh ciac cum c6 kich
thude twong doi dong nhdt 200-400p. Nuoi cac
cum t€ bao nay trong moi truong TCM 199,
10% FBS trong 10-12 gid; kiém tra néu thdy cac
cum t€ bao chuyén dong manh nhd cic vi-long,
khong bi nhiém thi c6 thé dung dé nuoi két hop
v6i phoi.

5. Nuoi phéi sau khi thu tinh

Hai dang moi trudong nudi phoi sau thu tinh
dugc thur nghiém 1a SOF, 5% FBS [8] va SOF,
5% FBS két hgp véi cac cum t€ bao 6ng dan
triing cla trau & giai doan ngay sau rung tring.
Nam tring sau khi thu tinh IVF dugc chuyén
vao giot nuoi 50 pl ¢6 cdc thanh phan néu trén.
Truong hop nuoi két hgp véi cum t€ bao thi cho
vao mdi giot khoang 200 cum. Céc giot nuodi cé
phu diu dugc can bang nhiét do va pha khi
tru6e khi chuyén tring da thu tinh vao.

Viéc nuoéi phoi sau thu tinh duge duy tri &
muc ap sudt O, thap, c6 ch€ do khi va nhiét do
nhu khi nuoi thanh thuc tring. Sau 4 ngay,
phoi lai dugc chuyén sang moi trudng mdi, c6
thanh phan t€ bao tuong tu, da dugc can bang
trong khi tron trude khi chuyén it nhat mot gio.
Tinh trang phat trién cud phoi dugc ddnh gia
dué6i kinh hién vi lap thé vao ldc thay moi
truong nuodi. Ty 1€ phoi tr hai t€ bao trg 1én,
phoi nang va phoi dau duoc tinh vao thoi diém
két thic nuoi phoi vao ngay thit 7.

II. KET QUA NGHIEN CUU

Ca ba moi truong nuodi thanh thuc tring
déu cho két qua thu tinh IVF tao phoi phat
trién dén giai doan c6 phoi dau va phoi nang.
Néu nhu moi truong cé két hop véi FBS va
ho6c-mon va moi trudng duoc bé sung 20%
dich nang cho ty 1¢ tao phoi tr 2 t€ bao trd 1én
va ty 1é tao phoi dau phoi nang l1a nhu nhau thi
moi trudng dugc bé sung dich nang va hodc-
mon td ra cé uu thé hon ca vé ty 1€ thu tinh va
ty 1& tao phoi dau va phoi nang. Trong ca hai
truong hop, P déu nhd hon 0,05 (bang 3).

Bdng 3
Su phit trién ctia phoi sau IVF
. N So 1A s » PD+PN/
Moi truong trimg So phoi > 2 té bao (%) | So PD, PN P2TB (%) PD+PN/TS (%)
M1 (n=5) 500 281 (56+17,6)° 82 30,0+4,1° 16,4+3,6
M2 (n=5) 450 258 (57,345,57)° 69 28,4+4,6" 15,3+3,8"
M3 (n=5) 450 318 (70,7+16,16)° 117 37,5+6,2° 26,0+4.,4°

Ghi chii: PD: phoi dau; PN: phoi nang; P2TB: phoi ¢6 tir 2 t€ bao tré Ién; TS: tdng so tring.

c-b, P<0,05; c-a, P< 0,05

Ty 1¢ tao phoi dau va phoi nang dugc cai
thién khi nuo6i phoi sau thu tinh trong moi
truong SOF c6 b6 sung cdc cum t€ bao. Moi
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truong SOF ¢6 b sung t€ bao ciing lam cho ty
lé phoi nang phat trién trén téng s6 phoi dau va
phoi nang sau 7 ngay nudi cao hon cé y nghia



so v6i moi trudng SOF khong bé sung t€ bao
(Céc tring tham gia vao thi nghiém nay déu

duoc nuoi thanh thuc trong moi trudng M2 duoc
thu tinh trong céc diéu kién nhu nhau) (bang 4).

Bang 4
So sanh hai moi truong nuoi phoi sau thu tinh
Thong so6 SOF SOF+t€ bao
S6 tring dua vao nuodi 450 450

S6 phoi > 2 t€ bao (%)

258 (57,3+5.8)

263 (58,448,8)

S6 phoi dau, phoi nang (%)

69 (28,4+4,6) 109 (43,547,2)

S6 phoi nang (%)

32 (44,442,9)°

71 (66,2+15,9)°

Ghi chu: b-a, P < 0,05
III. THAO LUAN

Hién tuong s6c nhiét duoc han ché toi da
nho viéc hdt tring ngay sau khi budng triing
duoc cét roi khoi co thé cha con vat; triing dugc
chuyén ngay vao moi trudng nudi va cho vao
binh 6n nhiét xéch tay (38°C).

Nhitng tén thuong co hoc ciing dugc han ché
va loai trir boi trude khi chuyén vao giot nuoi
thanh thuc, chi nhitng t6 hop triing nao c6 16p &
bao cumulus nguyén ven mdéi dugc chon cho
muc dich thi nghiém. Tuy nhién, viéc danh gid
su dong nhat clia chit nguyén sinh cia t&€ bao
triing & giai doan nay 1a khong kha di. D€ han
ch€ cac tring kém chat lugng, triing chi dugc
thu tir cdc nang 2-8mm c6 dich nang khong bi
duc.

Viéc nuodi thanh thuc tring trau trong moi
trudng ¢6 bé sung dich nang [2] da duoc tién
hanh trong nhiéu cong trinh IVF trau. Dich nang
mot mit ¢ thé thay thé huyét thanh, mat khic
khong nhat thiét phai b6 sung hooc-mon. Dich
nang nhu vay c6 thé thu dé dang tlr nhitng nang
khong thodi hod c6 kich thudc tir 8mm tré 1én,
dugc st dung hiéu qua cho IVF thay vi phai loai
bd trong quéd trinh thu tring. Dich nang cla
budng tring trau chira san da dang céc hodc-
mon nhu FSH, LH, estradiol, progiesteron [9],
cic yéu t6 phat trién chuyén hoa va cdc protein
tic ché& [10]. Mot s6 yéu t6 phét trién nhu IGF-2,
EGF va TGF-a ciing tim thay trong dich nang &
mot so loai dong vat cé vi khac [1]. Su hitu ich
cua dich nang trau c6 thé xuat phdt tir cdc yéu t6
kich thich nay. Thuc t€ cho thdy cic yéu t6 phat
trién tdch ra tir nang triing trg gitip qué trinh
thanh thuc cla tring, thu tinh va phat trién ctia
phoi sau thu tinh; cdc yéu to nay hoat dong nhu

dong kich thich cung véi cdc gonadotropin 1én
triing ctia khong riéng trau ma ca cdc loai thd
khac [7]. Thém vao d6, mARN phién ma cho
thu quan IGF-1 ¢6 biéu hién trén t€ bao cumulus,
t€ bao nang t6 hgp triing trau, trong khi IGF-1
va ban than insulin 1am tang su thanh thuc, tang
thu tinh va tang ty I¢ phat trién thanh phoi nang
[11]. Cac yéu t6 c6 trong dich nang nhu vay,
dué6i tic dung ctia FSH lam gia tang nguyén
phan, tang tong hop protein va steroit. Viéc thir
nghiém nuoi thanh thuc tring trau véi tiing yéu
t0 ctia dich nang ciling cho cic két qua duong
tinh: EGF lam gia tang do toi phong cua 16p
cumulus, gia tang do thanh thuc ctia nhan va ty
1¢ thu tinh [3]. Con thém IGF-2 lam tang ty lé
tao phoi cling nhu ty 1é phoi dat giai doan phat
trién phoi nang [4]. Ngay tir buéc thanh thuc
tring, tao ra mot tring thanh thuc toan ven c6
hoan chinh cdc thanh phan, khong nhitng chi
dam bao cho qua trinh thu tinh, qua trinh phat
trién clia phoi dén giai doan phoi nang ma cho
toan bo qu4 trinh phéat trién hoan thién clia mot
cé thé dong vat. Viéc st dung dich nang cho qué
trinh thanh thuc tritng 1a kéo qué trinh tao phoi
in vitro gan véi qua trinh tao phoi in vivo.

Viéc nuodi thanh thuc tring trau trong moi
trudong ¢6 bé sung 20% dich nang cho két qua
thu tinh va két qua phoi phat trién dén giai doan
phoi nang va phoi dau tuong tu nhu trudng hop
ding FBS c¢6 bo sung eCG, hCG va estradiol;
trong khi d6, moi trudng c6 bé sung dich nang
20% két hop v6i hooc-mon c6 mic estradiol cao
(3 pg/ml) khong nhiing lam gia tang ty 1¢ thu
tinh ma con lam tang ty 1é tao phoi dau va phoi
nang. Diéu nay khong loai trir kha nang 1a tac
dung tryc ti€p cua cdc hooc-mon nay lén su
thanh thuc cta tring, 1am cho tring c¢6 kha nang
phat trién & cdc giai doan tié€p theo. Chat
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estradiol tuong d6i nhay cam doi vGi budng
triing cla trau néi chung va d6i v6i qué trinh
nuoi thanh thuc tring trau néi riéng. Khi két hop
v6i FSH hoac PMSG, Uoc et al. 1992 [13] cho
thdy estradiol 1am gia tang s0 tring rung & trau
c6 va khong c6 chu ky. Trong di€u kién in vitro,
estradiol lam gia tang d¢ thanh thuc cua tring,
gia tang ty 1¢ hinh thanh cuc cau [12].

Thi nghiém tao phoi trau bang IVF nay cua
chiing t6i mot mat khiang dinh céc diéu kién ctia
phong thi nghiém la tuong thich dé tao phoi
thong qua viéc st dung quy trinh tao phoi thong
thudng véi viéc nuodi thanh thuc tring trau trong
TCM 199 c¢6 b6 sung 10% FBS va céc hodc-
mon véi két qua 1a 16% phoi nang phoi dau trén

tong s6 tring nuoi va 30% trén so tring thu tinh.

Thi nghiém ciing cho thdy uu thé€ cua viéc su
dung dich nang ctia budng tring trau 1a rat ro
rang. C6 mot nguoén dich nang thuan tién dé
nuoi thanh thuc triing trau, tuy nhién dé c6 hiéu
qua tot hon, viéc b6 sung cac chat kich thich
nhdm phdt huy céc yé&u t6 ¢6 ich va kim ham
cdc yéu to tc ché chiac chan 1a muc dich nghién
ctiu trong giai doan t6i.

Viéc nudi phoi trau sau thu tinh cho dén nay
van con 1a doi tugng cua cdc cong trinh nghién
ctu. Chinh giai doan nay quyét dinh chat lugng
phét trién clia phoi ¢ cdc giai doan ti€p theo.
Hién tuong thai to quan sat thay trong viéc tao
phoi IVF & bo [6] dat cau hdi vé van dé dinh
dudng cua phoi, vé viéc bo sung huyét thanh va
cdc axit amin & giai doan nay. /n vivo, cac hop
tlr hinh thanh trong 6ng dén triing va chi chuyén
vao tlr cung tir ngay tha 5, khi phoi dat giai doan
phét trién thanh phoi dau va phoi nang. Trong
cac cong trinh nghién cttu dau tién, cic tic gia
da stir dung ong dén triing dong vat dé nuoi phoi
sau thu tinh. Cdc phoi nang hoan chinh trong
ong dan trimg c6 kha nang chiu dugc qué trinh
bao quan dong lanh va giai dong, cho ty 1¢ cay
phoi cao va lan dau tién da cho ra nghé la phoi
dugc nuoi trong 6ng dan triing cua clru sau thu
tinh [6]. Tuy quy trinh nay lam gia tang chat
lugng cuia phoi nhung rit khé khan khi ap dung
cho san xudt phoi véi s6 lugng 16n. Viéc két hop
moi truong SOF véi cum t€ bao dng dan tring
trau & giai doan trau vira rung tring (suy dodn tir
trang thai clia thé vang) 1a giai phap vira két hop
dugc yéu t6 t&€ bao vira két hgp duge yéu t6 moi
truong, lai hoan toan c6 thé thuc hién trong

86

phong thi nghiém. Cac t&€ bao khai thac tir cac
ong dan tring nhu vay c6 thé bao quan dong
lanh cling nhu tdi st dung.

Trong thi nghiém, ty 1& tao phoi nang trong
moi trudong ¢6 bé sung t€ bao cao hon cb y
nghia (P < 0,05) so v6i truong hop nuodi trong
moi truong SOF thong thudng, trong khi téng s6
phoi nang va phoi dau ciing dugc cai thién (P <
0,05) néu nuo6i phoi sau thu tinh trong moi
truong nay.

IV. KET LUAN

Nhin chung lai, vé6i viéc sit dung moi truong
nuoi thanh thuc tring trau thong thudng va moi
truong cai tién véi 20% dich nang ciua budng
triing trau cling nhu tht nghiém nudi phoi sau
khi thu tinh trong moi truong SOF va SOF két
hop v6i t€ bao Ong dan tring, cong trinh tao
phoi bang thu tinh trong 6ng nghiém ctia ching
toi da c6 cdc thong so: ty 1é tao phoi dat 28.4
dén 43,5 % phoi dau va phoi nang. Viéc dung
moi trudng SOF c6 bé sung céc cum t€ bao 6ng
dan trang cho phép ty 1é phoi nang cang nd& cé
thé dat t6i 66,2 % tong s6 phoi dau va phoi nang.
Viéc nang cao ty 1¢ thanh thuc cua tring va ty 1&
tao phoi nang nhu vay van con la nhiing thach
thiic nham dua viéc san xuét phoi trau in vitro
ap dung vao thuc té.
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PRODUCTION BY IN VITRO FERTILIZATION OF VIETNAM SWAMP
BUFFALO EMBRYOS.

LE VAN TY, HOANG NGHIA SON, NGUYEN MONG HUNG
SUMMARY

This study was undertaken in order to test the ability of replacement of the foetal bovine serum (FBS)
supplemented with hormones by the buffalo follicular fluid (BFF) in the oocyte maturation medium and the
effect of co-culture with oviduct cells on the subsequent embryo development in Vietnam swamp buffalo.

1400 cumulus enclosed oocytes (COC) were collected from the buffalo ovaries in slaughter-house in the
way with minimize temperatural choc. COCs were randomtly cultured in three maturation medium varieties:
TCM 199 supplemented with 10% FBS, 10 IU/ml eCG, 5 IU/ml hCG, 1 pg/ml estradiol (M1); TCM 199 with
20% buffalo follicular fluid (BFF) without hormones (M2) or TCM 199 with 20% BFF and the same level of
eCG, hCG as M1 but 3 pg/ml estradiol (M3).

The effect of oviduct cells was evaluated by the embryo co-culture in two medium varieties: synthetic
oviduct fluid (SOF) and SOF with oviduct cells after the maturation in the medium M2 and IVF.

No significal differences were observed in the maturation and the formation of morulas and blastocyts by
using the routine maturation medium (M1) and TCM 199 supplemented with 20% BFF but the rate of
formation of two-cell and more-cell embryos and the rate of total morula and blastocyts were clearly improved
in the case of combined BFF and hormones (M3) (26.5% vs 16.3%, P < 0.05). The co-culture with oviduct
cells not only improved the percentage of total embryos developed into morula blastocyt stage but also
increased the rate of blastocyt formation in comparision with the medium without cells (66.2% vs 44.4%, P <
0.05).

This first try of in vitro embryo production in the swamp buffalo indicated the comparable rate
(approximately 20%) of blastocyts can be obtained from total using oocytes.
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