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ABSTRACT

Using sorted semen to create pre - determination in vitro female dairy embryos

The main constraint of dairy cattle in Ho Chi Minh city and surrounding areas is low reproduction.
So, application of assisted reproductive technologies (ART) is necessary for improving
reproduction of dairy cattle and increasing rapidly lactating herd. The research has been conducted
in order to experiment some new ART methods, such as ovum pick - up by ultrasound system,
separating X - sperm by Fluorescent - Activated Cell Sorting, in vitro bovine embryo production
from different sources ofgete and female dairy calf production from these embryos. Results showed
that OPU can be conducted once per two weeks by using hormone therapies of FSH or PMSG,
but efficiency still is low only 1.63 oocytes/ovary/time; X - sperms from FACS are low quality with
35 - 45% sperm vitality and high percentage of abnormality with 74 - 89%; Oocytes from OPU is
better than from slaughter - house and they can be used to create in vitro female dairy embryos

when fertilizing with imported X - sperm.

Key words: Ovum pick - up, Fluorescent - activated cell sorting, in vitro embryo production.

I. BAT VAN DE

Cong ngh¢ sinh san trén gia stc da va
dang duoc ap dung ngay cang phd bién trén
thé gidi, ddc biét 1a trén bo sita, vi kha ning
sinh san it v&i khoang 3 - 4 bé trong ca
cudc doi, va thuong sinh san kém hon khi
ning suét sita ting cao. Chan nudi bo sita &
Viét Nam dang dugc khuyén khich phat
trién manh, hién cé khoang 227 ngan con
v6i 125 ngan bo vét sita (10/2014) va dugc
quy hoach phat trién 1én 300 ngan con vao
nam 2020. Sinh san cua bo stta hi¢n dang
gip nhiéu van dé kho khin voi tudi phdi
gidng 1an dau cao, bién dong 16n (16 - 36
thang), khoang cach gilra 2 1tra dé kéo dai
(14 - 18 thang), hé s6 phdi dau cao (2,5 -
3,0 phdi gibng/thy thai) va nhiéu bénh sinh

san. Vi vay, dé gop phan giai quyét tinh
trang sinh san kém cia dan bo sira, viéc ap
dung nhiing k¥ thuat sinh san mdi nhu cong
nghé cdy truyén phoi, tinh phan tach... la
can thiét, nham gitip ting nhanh dan bo céi,
dam bao dat sé luong 300 ngan con vao
nam 2020. Xuat phat tir nhitng vin dé néu
trén, dé tai “Sir dung tinh phéan tach (Sorted
Semen) dé tao phoi bo sita in vitro xac dinh
trudc gidi tinh” nhim muc tiéu: Thir
nghiém mot sO k¥ thuat mdi nhu hat tring
trén budng trimg ciia bo cai (OPU), phan
tach tinh trung dé tao phoi bo in vitro xac
dinh trudc gidi tinh va c6 tiém ning san
xudt sita cao; Thir nghiém tao ra phoi bo, bé
cai gidng hudng sita co tiém ning san xut
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cao dé cung cap thém k¥ thuat san xut
gidng bo, gop phan xay dung dan bo gidng
clia cac trung tdm san xuat giéng bo sita tai
TP Ho Chi Minh.

I1. VAT LIEU VA PHUONG PHAP NGHIEN CUU
1. Vat liéu nghién ctru

- Ngudn trimg: Ly tir budng trimg 6 10
md (16 dbi chimg) va ldy tir ky thuat OPU
(16 thi nghiém). Tinh bo su dung: Tinh bo
dong lanh da phan tach ngoai nhap (dong
tinh Cogent Determined, Anh), ning suat
stta 11.390 lit/con/chu ky, tinh bo phéan tach
trong thi nghiém nay chua dugc st dung do
chét lugng chua on dinh.

- Thoi gian va dia diém: T thang
04/2012 dén 06/2015 tai cac trai bd sita &
huyén Cu Chi va phong thi nghi¢m mo phoi
dong vat ciia Vién KHKT Nong nghiép mién
Nam.

2. Phwong phap nghién ctru

- K§¥ thuat OPU dugc thuc hién bing
hé thng siéu 4m cho gia sic HSV2000
ctia Honda Electronic v6i dau do chuyén
dung choc hat tring trén bo HCV -
4710MV, ap dung quy trinh OPU chuyén
biét. Pong thoi thir nghiém cac quy trinh
st dung hormone FSH va PMSG (hay

II. KET QUA VA THAO LUAN

HTNC) dé kich thich nhiéu nang nodn phat
trién trude khi thue hién OPU. Ngoai ra
cling thir nghiém 2 tan suit thuc hién OPU
1a 1 lan/1 tudn va 1 1an/2 tuin khong xir ly
trudc voi hormone. Ky thuidt nay duoc
thuc hién boi cac can bd Phong Cong nghé
sinh hoc tai trai dan & Ca Chi.

- K¥ thuat phan tach tinh tring bang
phuong phap FACS nham thiét lap quy
trinh phan tach tinh trung X tir tinh bo dong
lanh trén hé théng tach té bao Cell Sorter
BD FACSJazz. K¥ thuat nay dugc thuc
hién boi cac can bo Phong thi nghiém té
bao gbc tai trudng Pai hoc Khoa hoc Tu
nhién. Trudc va sau phan tach, tinh tring
dugc kiém tra cc chi tiéu chat luong: ty 1€
song, ty 1¢ di dong, ty 1¢ ky hinh.

- K¥ thuat tao phdi bo in vitro xac dinh
trudc gioi tinh duge thuc hién theo quy
trinh huéng dan cua Hiép hoi K¥ thuat Gia
sic Nhat (Japan Livestock Technology
Association) da dugc t6i wu héa theo diéu
kién cua phong Cong nghé sinh hoc, Vién
KHKT Néng nghi¢p mién Nam.

- Ky thuét cdy truyén phoi thyc hién
theo quy trinh cua Hi¢p hoi Ky thuat Gia
suic Nhat (Japan Livestock Technology
Association) c6 cai bién.

1. Két qua thtr nghiém ky thuat choc hat trirng OPU

Bang 1. Két qua thtr nghiém OPU v&i 2 tan suét thuc hién

L . Tan suat thwc hien OPU R
TT Cac chi tiéu theo doi < < < < Tong
1 lan/1 tuan 1 1an/2 tuan
1 | Sé bubng trirng thuc hién 12 12 24
2 | Sé nang nodn/budng trirng 2,75 3,00 2,88
3 |S6 trrng hat dwoc/budng trirng 1,50 1,58 1,54
4 [Ty & thuc hien OPU/budng trirng (%) 54,55 52,78 53,62
5 |Ty & treng chin (%) 72,19 68,41 70,25
6 |Ty 6 thy tinh (%) 61,57 53,85 57,71
7 | Ty & phoi dau, nang (%) 25,00 28,57 26,67
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Két qua bang trén cho thay, mic du da
thanh cong v6i viée sit dung hé thong siéu
am chuyén biét (HSV2000) dé hit tring
trong nang nodn trén budng trimg cua bo
cai sbng, nhung hiéu qua chwa cao, méi dat
1,54 tring/BT/OPU, va khong c6 sai khac
gita 2 tAn suit thuc hién OPU (1,50
tring/BT so voi 1,58 trung/BT) (P>0,05).
Diéu nay 1a do s lwong nang noin dat kich
thude dé thyc hién OPU (>5mm) ¢ hai tin
suat thuc hién la tuong duong nhau (2,75
tring/BT so voi 3,00 tring/BT), va ty 1€
thuc hién thanh cong OPU ciing tuong
duong nhau (54,55% so vé&i 52,78%)
(P>0,05). Céac chi tiéu theo doi khac nhu ty
1¢ tring chin (72,19% so voi 68,41%), ty 1€
thu tinh (61,57% so véi 53,85%) va ty I¢
phoi dau, phoi nang (25% so véi 28,57%)
déu khong co su sai khac dang ké (P>0,05)
gitra 2 tan suit thuc hién OPU. Hinh anh

siéu Am cac nang nodn trén budng trimg qua
cac dot dugce thé hién & hinh anh cu thé.

Két qua két hop st dung hormone
HTNC va FSH dé xir ly truéc khi thyc hién
OPU dugc thé hién trong bang 2. Két qua
cho thiy du FSH kich thich, gitip nhiéu
nang nodn phét trién dat kich thugc >5mm
dé thyc hién OPU (3,42 nang noan/BT so
véi 2,75 nang noan/BT), nhung do ty 1&
thyc hién OPU thap hon (46,34% so véi
51,52%), nén sb trang hat dugc khi kich
thich bang FSH cao hon khong dang ké so
v6i kich thich bang HTNC (1,58 tring/BT
so voi 1,42 trimg/BT). Céc chi ti€u ty 1€
tring chin, ty 1€ thu tinh va ty 1¢ phéi dau,
phdi nang gitra 2 16 st dung HTNC va FSH
khong sai khac c6 ¥ nghia thong ké (70,61 -
66,65% va 37,5% so voi 68,43% - 59,99%
va 28,75%, tuong tmg).

Bang 2. Két qua thir nghiém OPU két hop v&i xt ly trudc bang hormone

3 o . Hormone st dung N
TT Cac chi tiéu theo doi Tong
HTNC FSH
1 | S6 budng trirng thwc hign 12 12 24
2 |S6 nang nodn/budng trirng 2,75 3,42 3,08
3 | Sé tnvng hat dwoc/budng triing 1,42 1,58 1,50
4 | Ty lé thwe hien OPU/bubng trirng (%) 51,52 46,34 48,65
5 |Tylé trieng chin (%) 70,61 68,43 68,65
6 | Ty lé thu tinh (%) 66,65 53,84 59,99
7 | Ty 1é phoi dau, nang (%) 37,50 28,57 33,33
2. Két qua thir nghiém ky thuat phan tach tinh tring bang FACS
Bang 3. Két qua phan tach tinh tring bang 4 phwong phap khéac nhau
TT | Chitiéudanhgia | 4, Dl::;: Pure | 1.0 Drz::finrich 1.0 Dr|:>|;33ingle 1.0 Dll')oP: Yield
1 | Hiéu qua tach (%) 48,81+5,3 72,34+4,28 56,21+5,36 77,1617,94
2 | Do tinh sach (%) 95,12+2,99 81,44+16,39 84,48+7,57 77,7415,23
3 | Tinh trung séng (%) 35,78+5,13 35,65+5,61 40,14+12,23 44,96+10,58
4 | Tinh trung di dong (%) 29,99+7,56 18,98+1,16 24,21+6,84 28,26+3,99
5 | Tinh trung ky hinh (%) 74,58£15,87 78,16£10,76 89,431,12 77,839,095

Ghi chi: - PP1: Phwong phap tach tirng giot don véi tin hiéu manh nhat
- PP2: Phuwong phap tach tieng giot don vai tin hiéu dwong tinh

- PP3: Phwong phap chi tach nhirng giot don

- PP4: Phuong phap tach nhivng té bao dwong tinh.

129




TAP CHi KHOA HOC VA CONG NGHE NONG NGHIEP VIET NAM

Két qua thr nghiém cac phuong phap
tach cho thdy & ca 4 phuong phép tach, chat
lwong tinh trung sau phan tach déu gidng
nhau & ca 3 chi tiéu la ty 1& té bao song, ty
16 t& bao di dong va ty 18 té bao di dang.
Tuy nhién, c6 sy khac biét trong hiéu qua
tach va do tinh sach ctia quan thé tinh tring
X, dac biét 1a hi€u qua tach. Hiéu qua tach
thdp nhat 1a & PP1 va PP3 voi 48,81+5,3%
va 56,21+£5,36%; trong khi d6 hi¢u qua
phan tich cua PP2 va PP4 cao hon va nhu

nhau (72,3444,28% va 77,16+7,94%). Trong
khi @6, d6 tinh sach ctia 3 phuong phap 2,
3, va 4 la nhu nhau (81,44+6,39%,
84,48+7,57% va 77,74+5,23%) va thip hon
ciia PP1 (95,1242,99%). Két qua nay cho
thdy PP1 cho hiéu qua phan tach thap, ty 1¢
té bao that thoat rat 16n (hon 50%) nhung ty
1€ tinh trung X dat duoc cao nhit. Va ty 1€
nay tuong duong voi cac san pham hién co
trén thi truong.

Bang 4. Két qua so sanh chét lwong tinh tring trwéc va sau khi phan tach bang FACS

o . Trwée khi tach Sau khi phan tach bang FACS
Chi tiéu danh gia 2 en
(sau giai dong) PP1 PP2 PP3 PP4
Tinh trung séng (%) 91,33+2,52 35,78+£5,13 35,6515,61 40,14£12,23 44,96+10,58
Tinh tring di dong (%) 73,67+8,08 29,99+7,56 18,98+1,16 24,2146,84 28,26+3,99
Tinh trang ky hinh (%) 23,00+7,21 74,58+15,87 78,16+£10,76 89,43+1,12 77,83+9,95

Két qua so sanh cho thiy chit lwong
tinh trung gidm manh sau khi phan tach
béang ca 4 phuong phap. Do di dong va ty 18
té bao séng giam di gan 1/2 so véi trude khi

phan tach; dac bi¢t ty 1¢ tinh trung ky hinh
cao gap gan 3 lan so voi trude khi tach (chi
yéu la tinh trang dGt va giy dudi tinh
trung).

Bang 5. Két qua danh gia chat lwong tinh tring trong tinh bd déng lanh binh thuéng va tinh da
phan tach ngoai nhap

RE Cic chi tiéu theo dai Tinh binh thwéng Tinh phan tac
n=3 n=3h

1 Nbng do theo may dém quang phd‘" 26,99+1,61 25,82+1,24
Néng dé theo budng dém Neubauer 24,05+2,23 1,53+0,09
2 |Tylé sbng (%) 67,33+4,52 56,53+6,79
3 [Ty & ky hinh (%) 19,90+3,99 27,245,555
4 |Tylé di dong (%) 62,73+4,02 30,07+8,28
5 |Kha nang thy tinh (%)? 31,4745,96 21,1046,22

Ghi cha: ) Néng d6 tinh trung do theo may do ndng d6 tinh trang cla IMV
@ Kha nang thu tinh dwoc danh gia qua ty 1& thy tinh in vitro trén ngudn trieng thu tir 16 md va két

qua tao phoi 2 tb sau 48 gi® thu tinh
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Nhéan xét chung: Tinh da phan tach
ngoai nhap cé chit lugng thap hon tinh
dong lanh binh thuong, cu thé 1a néng do
chi bang 1/10, ty 1¢ song thap hon, ty 1& ky
hinh cao hon va ty 1& di dong chi bang 50%.
Dong thoi, ty 1& tao phdi in vitro tir tinh

phan tach ngoai nhap thip hon so véi tinh
dong lanh binh thuong, nhung diém khac
biét 1a tinh gidi tinh X s€ tao ra cac phoi in
vitro ¢6 gidi tinh 1a cai.

3. Két qua thir nghiém tao phéi in vitro
xac dinh trwéc gi¢i tinh

Bang 6. Két qua tao phéi in vitro tr tinh phan tach ngoai nhap véi 2 ngudn trirng

Cac chi tiéu theo doi L6 déi chivng L6 thi nghiém
T Loai tinh str dung Tinh phan tach ngoai nhap F
Loai trieng str dung Lay ttr BT Io mb L4y tir OPU
S6 bubng trirng thuc hign 271 92
Sé trivng thu duwoc 2.649 150
Sé trirng thu dwoc/budng trirng 9,76 1,63
Sé trirng (chin) dem thu tinh in vitro 1.134 105
Ty 1& trirng chin IVM (%) 42,80 +12,15 70,00 £ 11,30 < 0,001
Ty 1& thu tinh IVF (%) 25,22 + 15,31 56,19 + 11,84 < 0,001
sSé lwg'ng phéi tao thanh 286 59
Sé lwgng phéi dau, phoi nang 24 20
Ty 1& phdi dau, phdi nang IVC (%) 8,39 £ 8,48 33,90 + 21,45 < 0,001
(Min - Max) (0% - 36,36%) (0% - 66,67%)

O 16 dbi chang, tir 271 budng trimg Iy
tir 10 md, hut duoc 2.649 trang, ty 16 IVM
chi dat 42,8% voi 1.134 trimg chin dat ti€u
chuén lam thu tinh in vitro, ty 1¢ IVF chi dat
25,22% dé tao ra 286 phoi va ty 1€ IVC chi
dat 8,39% véi 24 phoi phat trién dén muec
phoi dau, phéi nang. Trong khi do, 616 TN
v6i 150 trimg hat duge trén 92 budng trimg
khi thye hién OPU, c¢6 105 trimg chin dat ty
1€ IVM 1a 70%, c6 59 phdi tao thanh dat ty
16 TVF 1a 56,19% va c6 20 phdi phat trién
dén phoi dau, phoi nang dat ty 16 IVC la
33,9%. Cac ty 1€ IVM, IVF va IVC cua 16

TN déu cao hon dang ké so voi 16 ddi
chimg, sy sai khac rét c6 y nghia thong ké
v6i mitc P<0,001. Diéu nay, co thé giai
thich 1a do trong diéu kién thyc tién & phia
Nam, bo sita khi dua dén 10 md, déu trong
tinh trang kho khin vé sinh san, qua diéu tri
bang khang sinh, kich duc t6 nhiéu lan that
bai, nén bi loai thai. Chinh vi vay, budng
trimg thu dwoc co chit luong rat thip nén
khé thu dugce nhiéu trimg dat chit luong
phuc vu cho thu tinh in vitro. Trong khi do,
tring thu dugc tr OPU la trén nhitng bo céi
song, dang cho sita va c6 kha nang sinh san
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tdt, nén mac du sd lugng tring trung binh
thu duoc trén budng tring 1a thap hon nhiéu
s0 véi trirng thu dugc tir budng trimg 16 mo
(1,63 tring/BT so v6i 9,76 trung/BT, tuong
tmg), nhung chit luong trimg tot hon,
chirng minh qua céc ty 1¢ IVM, IVF va IVC
déu cao hon hin.

4. Két qua tao bé cai hwéng siva tir phoi
in vitro xac dinh trwéc gidi tinh

Di thtr nghiém ciy phéi in vitro dong
lanh (tr tinh phan tdch mua trén thi
truong véi tring OPU) trong 3 dot trén 27
lugt bo sita (21 con). Két qua bude dau co
2 bo cai thy thai nhung ty 18 thu thai rat
thap 7,5% (2/27).

IV. KET LUAN

- Quy trinh ky thuat hat trung trén
budng tring bo cai séng (OPU) 1a ngudn
cung cip tring chét lugng cho thy tinh in
vitro, nén thuc hién OPU véi tan suét 1
14n/2 tudn, co thé két hop voi st dung
kich duc t6 HTNC hay FSH dé nang cao
hiéu qua thyc hién OPU. Hiéu suat thyc
hién OPU chua cao, dat 50% voi 1,63
trimg/budng trimg.

- Budc dau nghién ctru tim hiéu va thiét
lap cac thong sd co ban cua quy trinh phan
tach tinh trung X tr tinh trung bo dong
lanh. Tuy nhién hi€u qua phan tach con han
ché. Chat luong tinh tring (ty 1& séng va di
dong) giam hon 50%, trong khi ty 1& ky
hinh ting gip 3 lan sau khi phan tach, cac
chi tiéu nay thap hon so v&i tinh phin tach
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hién dang ban trén thi truong, nén chua su
dung dé tao phoi in vitro.

- K¥ thuat OPU cung cdp sé lugng
trimg trén mot budng trimg it hon so véi
trimg 14y tir budng trimg 10 md, nhung chat
lugng cao hon héan, nén khi st dung két hop
v6i tinh phén tach ngoai nhap dé tao phdi in
vitro, céc ty 1€ tring chin, ty 1€ thy tinh va
ty 18 phat trién 1én phdi dau, phoi nang déu
cao hon dang ké.
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