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TOM TAT

Muc tiéu ctia nghién ctru nay 1a xac dinh diéu kién thich hop cho viéc phén tach tinh tring bo

Blanc-Blue-Belge (BBB) bang phwong phéap boi ngugc; xéc dinh méi trudng nuéi thanh thuc trimg
bo lai Zebu; va moi truong nudi phoi sau thu tinh in vitro. Sau khoang thoi gian 60-80 phut boi
ngugc trong moi truong CAP-05, tinh trung bdo BBB khée manh, tién théng dugc phan tach véi
nong d¢ dat 10° tinh tring/ml. Trimg bo lai Zebu phat trién va thanh thuc trong méi trudng véi
thanh phan co ban 13 TCM-199 ¢6 bd sung 10% huyét thanh bé, FSH (0,75 pg/ml), LH (0,15
ng/ml) va Estradiol (2,5 pg/ml), két qua cho thdy trong méi truong IVM-08 dat ty 1é trimg thanh
thuc cao hon cé y nghia so véi moi truong IVM-03, ti 1¢ tring thanh thyc dat lan luot 12 71,11% so
véi 51,69% (P<0,01). Thu tinh in vitro trung bo lai Zebu trong moi truong IVF-08. Phoi thu tinh
dng nghiém (BBB x lai Zebu) dugc tao ra tir tinh tring phén tach theo phwong phap boi ngugc dat ti
1¢ phoi dau-phéi nang t6t hon trong méi trudng IVC-09 so véi méi truong IVC-06 (twrong ung
21,68% so v6i 8,56%, P<0,01). Két luan 1a d3 xac dinh dwgc diéu kién thich hop dé phén tach tinh
tring BBB va tao phoi (BBB x lai Zebu) trong 6ng nghiém thanh cong. Pay 14 tién dé dé tao tinh,
phoi bo lai BBB c¢6 gidi tinh xac dinh.

T khéa: Tinh tring bo BBB, phan tich, boi nguoc, tricng bo lai Zebu, nuoi thanh thuc, thu tinh

ong nghiém, nudi cdy trong éng nghiém, san xudt phéi ong nghiém.

MO DAU

Cong nghé tao phoi in vitro trén ddi tugng
dai gia stc tai Viét Nam da duogc dat nén mong
bang nhiing cong trinh nghién ctru tir nhimng
nam 1994 tai Phong Cong nghé Phoéi, Vién
Cong nghé sinh hoc, Vién Han 1am Khoa hoc va
Cong nghé Viét Nam (Bui Xuan Nguyén va
cong su, 1994). Nhitng nam tiép theo, cac
nghién ctru tai Vién Céng nghé¢ sinh hoc, Vién
Chan nudi, Hoc vién Nong nghiép Viét Nam tap
trung theo huéng cai thién phuong phap, chat
lugng ctia cong ngh¢ tao phodi in vitro cling nhu
da dang cic d6i twong vat nudi tham gia cong

nghé nay (Duc et al., 2003; Nguyen et al., 2004;
Nguyén Thi Udc et al, 1999, 2003; Nguyén
Viét Linh et al., 2005; Nguyén Hiru Duc et al.,
1998, 2003, 2007, 2013a, 2013b; Nguyén Thi
Thuong et al., 2018).

Bo Blanc-Blue-Belge (BBB) 1a gidng bo
thit dic biét cua thé gidi duoc tao ra tir nhidu
gidng bo dia phuong cia Bi v6i bo Shorthorn tir
nhimg nam 1919. Bay la mot trong nhiéu thanh
cong lon cua cong tac di truyen va tao glong
moi cua Bi. Sau hon 50 ndm nghién ctru tao
gidng bo, BBB 1a gidng bo thit dic biét co co
bép phat trién siéu troi (hé thng co d6i), ngoai
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hinh dep, kha ning sir dung thirc an tbt, thit
thom ngon, hiéu qua kinh té cao. Nam 2017,
nhiing con duc gidng thuan BBB dau tién dugc
Cong ty Gidng gia stic Ha Noi nhap vé Viét
Nam voéi muyc tiéu san xuat ngay tai Viét Nam
tinh trang dong lanh cua gidng bo nay phuc vu
cong tac lai tao. Viéc st dung ngudn tinh tring
ndy vao cac nghién cuu va ung dung cong nghé
phoi bo tai Viét Nam s€ co6 gié tri 1on.

Nham tiép tuc nghién ctru lam nén tang cho
dinh hudng danh gid tinh phan tach gidi tinh va
tao phoi bo BBB trong tuong lai, ching toi tién
hanh nghién ctru nay véi muc dich la xac dinh kha
ning phén tach, chon loc tinh tring chét lugng tot
cta gidng bo BBB ciing nhu thir nghiém khéa ning
dé tao ra phoi ong nghiém bo BBB tir ngudn tinh
trung noi trén. Nghién ctru ndy khong chi co y
nghia quan trong trong bo sung thong tin tao phoi
bo lai BBB trong 6ng nghiém ma con c6 y nghia
trong dinh huéng san xuét tinh, phoi c6 gi6i tinh
xac dinh trong tuong lai.

VAT LIEU VA PHUONG PHAP

Héa chit, dung cu, trang thiét bi

Céc hoa chét chuyén dung, méi truong pha
ché, sir dung trong nghién ctru nay déu dat tiéu
chi sir dung trong in vitro va dugc cung cip boi
cac hang hoa chit noi tiéng nhu Sigma (M),
Gibco (Anh). Nuéc ding dé pha cic méi truong
thao tac rtra trimg, moéi trudong loc rtra tinh
trung,... dat mic do si€u sach, dugc cung cép
boi hé théng may siéu loc Labconco (M3).

Dung cu nhya (dia thao tdc va quan sat
trang, thu tinh 6ng nghiém, nudi va quan sat
phoi, éng ly tam) va thay tinh dugc cung cip
boi hang NUNC, Eppendorf (Ptic). Cac dung
cu nhya nay déu duoc vo trung trudc khi sur
dung. Budng dém Neubauer (Puc) duoc su
dung trong viéc danh gia sb lugng va chét lugng
tinh trung.

Budng vo tring cép 2 (Class II) cia hing
Labconco (My) dugc st dung trong viéc tao
tiéu moi truong vo tring trong qua trinh thao
tdc vdi tinh trung va trung, phoi. Trung va phoi
duoc quan sat, danh gié trén kinh hién vi soi ndi
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Nikon (Nhat Ban). Qua trinh nu6i thanh thuc
trimg, thu tinh dng nghiém va nudi phéi dién ra
trong tu nudi Sanyo (Nhat Ban).

Tinh cong ra ciia giong bo BBB va budng
tring bo lai Zebu

Tinh cong ra (0,25ml) cta giéng bo BBB
(Blanc-Blue-Belge) dugc cung cap boi Cong ty
cd phan giéng gia suic Ha Noi. Cac cong tinh
nay dwoc bao quan trong nitrogen long (-
196OC) Bo duc giong BBB dugc nudi theo tiéu
chuin bo duc giéng tai co s chian nudi tap
trung cua Cong ty tai Gia Lam-Ha Noi. Tinh
trung cua duc gidng BBB dugc dong lanh theo
quy trinh chuan ctia hang Minitube (Dtic).

Budng trimg bo lai Zebu duoc thu tir bo cai
tai cac co so giét md vung Ha Noi, cac budc cy
thé nhu sau: 1/ Chuan bi méi truong nudec mudi
sinh 1y am 37°C, méi truong PBS (Phosphate
Buffered Saline) 4m 37°C, ca hai loai moi
truong trén co6 bd sung khang sinh Penicilin
100.000Ul/lit va Streptomycine 0,005gr/lit;
2/Khi bo cai vira dugc m6 bung thi dung panh
va kéo vo trung cit ngay hai budng trang, ria
chung 02 lan bang nudc mu01 sinh 1y am va 02
lan bang moi truong PBS 4m; 3/ Bao quan
budng trimg trong tube Falcon loai 50 ml ¢
chira méi truong PBS 4m, b6 sung khang sinh
Penicilin -~ 100.000UT/lit va  Streptomycine
0,005gr/1it va van chuyen vé phong thi nghiém
trong vong 2-4 gio ké tir khi thu budng trimg.

Trong qué trinh thu va vén chuyén, tube
Falcon néi trén dugc dit trong thiét bi chuyén
dung Cryologic (Australia) nham 6n dinh nhiét
do6 thuong xuyén ¢ 37°C.

Phin tach tinh trang bo BBB biang phuong
phap boi ngugc

Tinh trung doéng lanh dang cong ra cua
gidng bo BBB dugc st dung cho thi nghiém
nay. Cong tinh dugc giai dong bang cich
chuyén tir noi cat gilr (binh chtra nitrogen long -
196°C) sang binh 6n nhiét ¢ chira nude am
37°C. Sau khi giai dong, ding kéo vo trung cit
mot ddu cong tinh va bom tir tir phan dich long
bén trong cé chua tinh trung vao tube
Eppendorf loai 0,5ml dé bat dau danh gia chat
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lugng bang cach sir dung budng dém Neubauer
trude khi thyc hién cac budc tiép theo.

Qua trinh phan tach tinh trung bo BBB duoc
thuc hién bang theo phuong phap boi nguoc, cu
thé: 1/Bom nhe tinh trung vao day cua Ong thuy
tinh 5 ml c6 chira san mdi truong CAP-05
(thanh phan co ban bao gdm NaCl (6,5 gr), KCI
(0,3 gr), MgCl,.6H,O (0,1 gr), NaHCO3 (3,1
gr), Glucose (3,5 gr), Na Pyruvate (0,1 gr));
2/DPit toan b éng thiy tinh vao ta nudi dé tinh
trung khoe c6 chat lugng tét cé thé boi nguoc;
Sau cac khoang thoi gian khac nhau (20, 30, 40,
50, 60, 70, 80 phut), thu 0,5 ml 16p tinh dung
dich bén trén dé xac dinh sb luong va chat
luong tinh trung.

Khai thac va chon loc trirng bo tir budng
tring

Budng trimg vé dén phong thi nghiém dugc
rira lai 02-04 lan bang moi truong PBS 4am méi.
Tring bén trong cic nang trung dugc gidi
phong bang cach dung dao md cat thanh cac
hang song song trén bé mat budng trang. Khi
thuc hién dong tac ndy, can ngam buong trung
trong mdi truong TCM199 (Sigma) c6 bd sung
khang sinh, can tranh viéc 1an mau trong dich
thu nhén.

Sau d6, dich hut c6 lan trung dugc bom vao
dia petri NUNC c6 chtra sin mdi truong PBS
am vo trung (loc qua mang loc Milipore trudc
khi dung). Pia petri c6 trung ndi trén dugc dat
trén ban 4m Minitube (Puc), co ddy nap dé
tranh hién tuong bay hoi ciia dung dich. Bé mat
ban 4m Minitube dugc dit on dinh & nhiét do
37°C trong subt qua trinh thao tic vé sau.

Tring bo dugc quan sat, phan loai va chon
loc trén kinh hién vi soi ndi Nikon (Nhat Ban).
Chi nhitng trimg bo c¢6 chat lugng t6t hodc kha
méi dugc chon dé dung trong cac thi nghiém
tiép theo. Qué trinh quan sat, danh gia va chon
loc ndi trén dugce thyue hién trong tu hit vo trung
Labconco (My) v6i khoang thoi gian nhanh
nhit c6 thé.

Nubi trirng bo lai Zebu thanh thuc trong ong
nghiém

Str dung hai mdi truong IVM-03 (khoéng

bo sung EGF) va IVM-08 (b6 sung 10ng
EGF/ml) trong viéc nudi thanh thuc triing bo.
Nén tang co ban cta hai méi truong [IVM-03
va IVM-8 1a méi trudong TCM-199 cé bd
sung 10% huyét thanh bé, FSH (0,75 pg/ml),
LH (0,15 pg/ml) va Estradiol (2,5 pg/ml).
Cac moi truong nay pha ché ngay truéc khi
st dung va loc vo trung.

Qua trinh nudi thanh thyc cda trirng bo duogc
dién ra trong diéu kién tu nudi Sanyo (Nhat
Ban) v6i ché do nhu sau: nhiét do 39°C, do am
bado hoa, 5%CO,. Sau thoi gian nudi nodi trén,
ting trimg duoc tach khoi 16p té bao can nodn
bao quanh dé danh gia sy thanh thuc théng qua
viéc quan sat sy xuat hién cua thé cuc (Puc va
cs., 2013a). Qua trinh nay dién ra trén kinh hién
vi soi n6i Nikon.

Thu tinh trong 6ng nghiém va nudi phoi
(BBB x lai Zebu)

Tinh tring c6 chét luong tbt thu dugc tir qua
trinh phén tach va hoat héa noéi trén dugc dua
vao moi truong IVF-08 (thanh phan co ban gom
c6 NaCl (6,5 gr), KCI (0,3 gr), CaCl,.2H,0 (0,3
gr), NaH,PO4.H,O (0,1 gr), MgClL.6H,O (0,1
gr), NaHCO3 (3,1 gr), Glucose (3,5 gr), Na
Pyruvate (0,1 gr)).

Moéi truong thu tinh ndy c6 bo sung
Epinepherine (1 mM), Hypotaurine (10 pM),
Penicillamine (20 puM). Qua trinh thu tinh gitia
tinh trung bo BBB va trung bo lai Zebu thanh
thuc noi trén dugce thuc hién trong 24 gid trong
td nudi Sanyo & diéu kién 39°C, 5% CO,, d6 am
bdo hoa (Pirc ef al., 2013a). Nong do tinh tring
trong moi trudong thu tinh IVF-08 dugc khong
ché & 10° tinh tring /ml.

Sau qua trinh thy tinh, cic tring dugc
chuyén sang méi truong IVC-06 (khong c6 huyét
thanh b8&), IVC-09 (bd sung 05% huyét thanh bé)
va phoi (néu su thy tinh thanh cong) s& tiép tuc
phan chia, phat trién trong to nudi Sanyo & diéu
kién 39°C, 5%CO,, dd 4m bao hoa.

Xir 1y 6 ligu

So sanh su khé&c nhau cta hai gid tri thu
nhan dugc thyc hién bang ham F-test va T-test.
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Su khac nhau gi’&a cac s6 lidu so sanh dugc xem
la c6 y nghia thong keé khi gia tri P<0,05.

KET QUA VA THAO LUAN

Phin tich tinh trang bo BBB trong ong
nghiém

Tinh tring déng lanh ctia bo gidng BBB nudi
tai trai chin nudi thudc coéng ty C6 phan gidng
gia stic Ha N¢§i dugc st dung trong nghién ctu
nay. Cac mau tinh dong lanh déu dugc kiém tra
truéc khi dua vao thi nghiém. Trong mdi cong
ra, s6 luong tinh tring dat tir 12-16 x 10° con,
trong do cé tu 32-38% tinh trung c6 hinh dang
binh thudng, van dong tién thing.

Sau nhiing khoang thoi gian dé tinh tring ty
van dong boi nguoc khac nhau, ching t6i thu
nhan va danh gia kha ning phan tach cua s tinh
trang c6 chat luong t6t di noi o trén. Két qua
duogc trinh bay & bang 1 dudi day.

Két qua bang trén cho thay trong khoang
thoi gian boi ngugc 20-50 phut, s6 lugng tinh
trung tién thang thu nhan c6 xu huéng ting dan.
Tuy nhién, s6 lugng tinh tring loai nay thu nhan
duoc 1a khong cao, chi dat 0,10 dén 1,00 triéu
tinh trung/ml.

Trong truong hop kéo dai thoi gian dé tinh

Nguyén Hiru Duc et al.

tring boi ngugc, cu thé 1a ting dén 60-80 phiit thi
s0 lugng tinh tring tién thang thu nhan 14 kha tt.
Trong céc thi nghiém, s lugng tinh tring tién
théng thu nhén c6 thé dat khoang 1,25 tri¢u tinh
tring/ml. Két qua nay 1a kha tdt, c6 thé so sanh
v6i cac két qua tai cac phong thi nghiém nudc
ngoai khi tién hanh phan tach tinh tring bang
phuong phap boi ngugce (Samardzija et al., 2015).

Viéc phan tach sd tinh trung theo phwong
phép nay cé gia tri trong cong nghé thy tinh
trong 6ng nghiém vé sau (Arias et al., 2017).
Trong trudng hop thuc hién phuong phap phan
tach khong phu hop, c6 thé tinh tring van con
song, van dong tot nhung khong con kha nang
thy tinh thi ciing khong dat yéu cau. Diéu nay 1d
rang c6 lién quan dén 4p suat tham thau ciia moi
truong ciing nhu pH va thanh phan méi trudng.

Trong thi nghiém nay, chiing t6i st dung
moi truong CAP-05 (pH 7,3) d¢ tinh trung co
thé phan tach, boi ngugc (Rubessa et al., 2016).

Nuéi thanh thuc trimg bo lai Zebu trong ong
nghiém

Sau thoi gian 24 gio trong tu nudi Sanyo,
trang dugc mang ra va tach 16p té bao can noin
va danh gia su xuét hién cia thé cuc bang quan
sat trén kinh hién vi (hinh 1A). Két qua duogc
trinh bay trong bang 2.

Bang 1. Kha nidng phan tach va thu nhan tinh tring bod BBB chat lwgng tbt sau cac khoang thoi gian boi

nguoc khac nhau.

Thoi gian Tinh trung chéat lwong t6t thu nhan sau cac khoang
boi ngwoc thei gian boi ngwoc Panh gia
(phut) S6 lweng (triéu con) Nong do (triéu tinh

trung/ml)
20 0,10-0,14 0,11+0,03% +
30 0,12-0,15 0,13+0,03% +
40 0,15-0,17 0,16+0,02° +
50 1,08-1,14 1,03+0,09° ++
60 1,15-1,38 1,25+0,12° -
70 1,19-1,34 1,27+0,20° +++
80 1,18-1,41 1,26+0,26° +++

@, " °P<0,01)
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Bang 2. K&t qua thanh thuc trong 6ng nghiém cta trirng bo lai Zebu.

Moi trwéng nudi trirng S6 trieng loai A st

S6 trirng va ti lé thanh thuc

dung (n) (n) (%)
IVM-03 236 122 51,69°
(122/236)
IVM-08 225 160 71,11°
(160/225)
@ ° P<0,01)

Két qua cho thiy ti 1¢ trimg bo lai Zebu dat
dén giai doan thanh thuc dugc cdi thién rd rét
khi nu6i trong moéi truong IVM-08 (dat 71,11%)
so v6&i nudi trong moi treong IVM-03 (chi dat
51,69%). Su khéc nhau giira hai ti 1¢ thanh thuc
nay 1a c6 ¥ nghia thong ké véi P<0,01. Diéu nay
cho thay tac dong dwong tinh rd rét cua yéu to
EGF khi b sung vao méi truong nudi thanh
thyc trimg trong 6ng nghiém

Yéu t6 ting trudong biéu bi (EGF) da duoc
nhiéu nghién cru chimg minh 1a ¢ tac dung
tich cyc dén qua trinh thanh thuc trong dng
nghiém cua tring dong vat. Trong cac thi
nghiém in vitro, EGF gép phan ting cudng
qua trinh gidn nd cua 16p té bao cumulus bao
quanh tring, qua dé tao thudn lgi cho qua
trinh xam nhp cua tinh trung vao bén trong
tring & giai doan tiép theo. EGF dugc khing
dinh 1a mot trong nhitng nhéan té c6 tac dong
tét trong viéc diéu hoa sy truong thanh va
phat trién ctia té bao tring cta dong vat trong
nudi cay in vitro (Lonergan et al., 1996; Yong
etal., 2017).

Tao phéi bo (BBB x lai Zebu) trong ong
nghiém

Tring bo lai Zebu sau thy tinh va nudi cay
dugc quan sat trén kinh hién vi (hinh 1B) dé
danh gid kha nang tao phdi dau-phdi nang vao
ngay thir 6-7 sau thoi diém thuy tinh (hinh 1C).
Két qua duoc trinh bay ¢ bang 3.

Két qua cho thay ti 1¢ phoi bo (BBB x lai
Zebu) thu nhan & giai doan phdi dau-phoi nang
dugc cai thién 13 rét khi nudi trong moi trudng
IVC-09 (dat 21,68%) so v6i nudi trong moi
truong [VC-06 (dat 08,53%). Sy khac nhau gitia
hai ti 1¢ phoi dau-phdi nang nay 1a c6 y nghia
thong ké véi P<0,001. Diéu nay cho thdy tac
dong duong tinh rat rd rét cua yéu td huyét
thanh bé khi bd sung vao méi trudng nudi phdi
trong 6ng nghiém. Didu nay 1 phu hop véi két
qua cua Leivas va dong tac gia (2011) khi bd
sung huyét thanh bé vao méi trudng nudi ciy
phoi sau thu tinh. Cac phoi nay du chét lugng
dé thyc hién budc tiép theo 1a 1ay sinh thiét dé
xac dinh gidi tinh, tir d6 biét dugc ti 16 gi6i tinh
cua tinh trung da phan tach.

Bang 3. Kha nang tao phéi bo (BBB x lai Zebu) trong éng nghiém.

Moi trwéng nudi phoi S6 trieng loai A str

S6 phai va ti l1é phoi dau-phéi nang

dung (n)
(n) (%)
IVC-06 258 22 08,532
(22/258)
IVC-09 286 62 21,68°
(50/286)
@ ° P<0,01)
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Hinh 1. M6t s6 hinh &nh cua qua trinh tao phdi bo (BBB x lai Zebu) trong éng nghiém. A. Trirng bo lai Zebu
thanh thuc in vitro véi sy xuat hién cua thé cwc; B. Tinh trung BBB thu tinh in vitro v&i trisng bd lai Zebu; C.
Phéi bo (BBB x lai Zebu) tao ra tir qua trinh thu tinh in vitro.

KET LUAN

Phan tach tinh trung bo BBB bang phuong
phap boi ngugc cho hiéu qud thu nhén tinh
trang chat lwong tot 1a phu hop véi khoang thoi
gian xur ly dao dong tir 60-80 phut, méi truong
CAP-05. Nong db tinh trang thu nhan dat 10°
tinh tring/ml, cac tinh trang nay du sb luong va
chat lugng sir dung trong coéng nghé thy tinh
ong nghiém.

Tring cta bo lai Zebu phat trién va thanh
thuc trong moéi truong IVM-08 1a cao hon trong
moi trwong IVM-03, ti 1€ tring thanh thuc dat
lan luot 1a 71,11% so v6i 51,69% (P<0,01).

Phéi thy tinh dng nghiém (BBB x lai Zebu)
duogc tao ra tur tinh trung phan tach theo phuong
phap boi ngugc dat ti 1¢ phoi dau-phdi nang tot
hon trong méi truong IVC-09 so voi mdi truong
IVC-06, ti 1¢ dat 21,68% so véi 08,53%
(P<0,01).

Loi cam on: Nghién cuu nay nhdn dwoc su tai
tro tir dé tai cap Bo thuéc Quy Poi méi Cong
nghé Quéc gia-Bo Khoa hoc va Cong nghé, ma
$6 NATIF.TT.05.DT/2017 ”’Nghién ciru sdan xudt
tinh bo BBB (Blance-Blue-Belge) thuin dong
lanh dang cong ra va thir nghiém phwong phap
phdn tach tinh phan gici”. Nhom tac gia xin
tran trong cam on.
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SPERM SEPARABILITY OF BLANC-BLUE-BELGE

BULL BY SWIM-UP METHOD AND IN VITRO EMBRYO PRODUCTION WITH
HYBRID ZEBU BOVINE OOCYTE IN VIETNAM

Nguyen Huu Duc', Pham Thu Giang', Tran Thi Binh Nguyen', Bui Dai Phong’

"Vietnam University of Agriculture
’Hanoi Livestock Breeding Joint Stock Company

SUMMARY

The objective of this study was to determine the right conditions for the separation of Blanc-
Blue-Belge bovine sperm (BBB) by swim-up mothed; determine the maturity of hybrid Zebu
bovine eggs; and culture of embryos after in vitro fertilization. After 60-80 minutes of swim-up in
CAP-05, BBB bovine sperms were healthy, straight movement and separated with a concentration
of 10° sperm/ml. Hybrid Zebu bovine eggs developed and matured in the maturation medium with
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the basic medium TCM-199 supplemented with 10% calf serum, FSH (0.75 pg / ml), LH (0.15 pg /
ml) and Estradiol (2.5 pg / ml), the results showed that the IVM-08 medium had significantly
higher maturation rates than IVM-03, the proportion of mature eggs reached 71,11% compared to
51.69%, respectively (P <0.01). In vitro fertilization of hybrid Zebu bovine egg in IVF-08 medium.
In vitro fertilized embryos (BBB x hybrid Zebu) developed from bovine sperms separated by the
swim-up method achieved a better rate of morula-blastocysts in IVC-09 than IVC-06 medium,
21.68% compared to 8.56%, respectively (P <0.01). The conclusion was that the suitable conditions
for BBB bovine sperm separation and in vitro embryo production (BBB x hybrid Zebu) were
determined. This is the premise to create bovine semen, BBB bovine embryos with defined gender.

Keywords: BBB bovine sperm, separation, swim-up, hybrid Zebu bovine oocyte, in vitro
fertilization, in vitro fertilization, in vitro culture, in vitro embryo production



