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ABSTRACT: The study was conducted to determine effect of EB or CS supplements in LAMP reaction on greater
accuracy of sexing cattle embryos. Bovine ovaries were collected from the slaughterhouse, oocytes were aspirated
from follicles then were evaluated morphology. Oocytes were cultured in TCM-199 at 38.5 °C 24 h. For in vitro
fertilization (IVF), oocytes were co-incubated with spermatozoa at 38.5 °C 24 h. Fertilization rate was evaluated and
then the embryos were in vitro cultured until morula stage. Then, embryo samples were frozen and stored at -196
°C. Frozen embryos (n=35) were randomly extracted for total cellular DNA and amplified by PCR method. DNA
samples were stored at -20 °C. Sexing was determined by modification of LAMP method with either ImM EB or
IM CS supplementation. The result found that percentages of sex detection in bovine was greater (P<0.01) in EB
supplemented than CS and control groups (100.0, 74.3 and 57.2%, respectively). Percentages of accuracy of sexing
bovine embryo supplemented with EB was the greatest, followed by the LAMP+CS and the control (42.5,35.0 and
22.5%, respectively). Based on this study, conclusions were as follows. The LAMP reaction application by using 1
mM EB effectively increased the accuracy of sexing bovine embryos and supplemented with 1 M CS did not increase

accuracy of sexing bovine embryos.
Keywords: LAMP reaction, sexing embryo, bovine
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Table 1 Percentage of sex detection in bovine embryos

Treatment No. of embryos Detection % Detection
LAMP 35 20 57.2°
LAMP+EB 35 35 100.0°
LAMP+CS 35 26 743"

*° Different superscripts in the same column indicate significant difference among treatment groups (P< 0.05).

Control

v

Turbidity (+) (+,+; male) Transparency {-) (-+; female)

. .

Salmon pink {male) Orange (female)

0 m

Transparency {male) Turbidity (female)

Figure 1 The natural light observation of the reaction tube using digital camera. Left shows the positive reac-
tion (turbidity) (+,+; male), and right shows the negative reaction (transparency) (-,+; female). Color
change after addition of EB — left shows the positive reaction (salmon pink; male), and right shows
the negative reaction (orange; female). Precipitate formation after addition of CS - left shows the

positive reaction (transparency; male), and right shows the negative reaction (turbidity; female).
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Table 2 Percentage of sex accuracy in bovine embryos
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Treatment LAMP LAMP+EB LAMP+CS Total % Accuracy
LAMP - 6 3 9 225"
LAMP+EB 6 - 11 17 425"
LAMP+CS 3 11 - 14 35.0"
NS: non significant (P>0.05)
150l aq1

ANNIANEINLINNNTARINAS g aulARE
WATA LAMP @nunsnmsnAls 57.2% nnauad
1 mM EB @arunsnAsnals 100%
waz 1 M CS AnWALS 74.3% WwennsAnE1109
Zoheir and Ahmed (2010) Wu91 1 mM EB uag
CS RAomidiad 6 326U (05 M, 1 M, 15 M, 2
M, 3 M Waz 5 M) a1unsaAnnAle 100% g9
N13AN®NT8Y Hirayama et al. (2004) l#An=N1s

S =
NHNITLATH

FanAlagldsuraad wudndilefdusnisdn
A 100% dieldsuaumadaesanalaides 4-5
IAS LAYANNNITINENNUTBY Zhang et al. (2009)
TivnnsidsaumaunisAnnalagldis LAMP fiu
3% PCR WAz AnENavanatesaseuiitsuaag
Fausi 1,3 uaz 5 1wad wudnileldsuuadin
801 1 188 N13AnAlALAT LAMP Ridefidusf
AYNNLNLEN 78.0% d9135 PCR Ritlefidiufimanu
waiugin 74.0% waleldsunmadsseu 5 tad
FageanauLiLgn 100% waziien By
s2azinan luNTAALNART LAMP Tdiianiiied 1
Falus @9193 PCR 419an 3.5 2l nnsdmune
Tnellfinatia LAMP Thidafiianumanzanlunis
dszenafldlunagunm Sen1sfineanas Hirayama
etal. (2004) laAnmnealaeds LAMP Ineldsaaula
AW 61 Fatine lwAE 23 Faetine wazwale
38 it Inafinisdaitas 42.6% Lﬁa‘ﬁmfaﬂn@ﬂ%’
WA 12 5 waziwelie 21 69 AseAunsAnLNA

nsszynd lUisen LAMP Inainsiasu EB
finnnandidin 1 Dadlua anansaifinAaLsiugal
nsdamAseeilAiieldaeafitlsyAvEnm uax
33N CS Riannuidudu 1 Tua ldanansodfia
AuLtiE A AGaserlAe

ANTBLAT

muﬁﬁﬂﬁiﬁi"unumﬁuméumrm?’]ﬁm’m
neasuatuayun1RaanialalAsnmUIdENmn
Toudin ana. arananendasiuazmalulad Uszan
¥ 2553 A11IN9IUANIZNTINNNTIRLLUNTIR (2°7)
wazguisamatulaiianinnienisnemsiiie

1
a a

Lm‘]ﬂgnwﬁqﬁu NUINLNAEIURLL N

LANA1FD19DY

NIAA WPEin. 2543, welulagnstihadnigewile
nsdiudpeiugludadnd. drinurusieqinaensnl
UMINENRE, NPUNN.

Gandhi, A.P., M. Lane, D.K. Gardner and R. L. Krisher.
2000. A single medium supports development of
bovine embryos throughout maturation, fertilization
and culture. Hum. Reprod. 15: 395-401.

Gordon, I. 2005. Reproductive technologies in farm ani-
mals. Cab International, Wallingford.



56

Hirayama, H., S. Kageyama, S. Moriyasu, K. Sawai,
S. Onoe and Y. Takahashi. 2004. Rapid sexing
of bovine preimplantation embryos using loop-
mediated isothermal amplification. Theriogenology
62: 887-896.

Hochi, S., K. Ito, M. Hirabayashi, M. Ueh, K. Kimura, and
A. Hanada. 1998. Effect of nuclear stages during in
vitro maturation on the survival of bovine oocytes.
Theriogenology 49: 787-796.

Notomi, T.H., H. Okayama, H. Massubuchi, T. Yonekawa,
K. Watanabe, N. Amino and T. Hase. 2000. Loop-
mediated isothermal amplification of DNA. Nucleic
Acids Res. 28: 1-7.

Rizos, D., A. Gutierrez-Adan, S. Perez-Garnelo, J. De la
Fuente, M. P. Boland and P. Lonergan. 2003. Bovine
embryo culture in the presence or serum: implica-
tions for blastocyst development, cryotolerance,
and messenger RNA expression. Biol. Reprod. 68:
236-243.

LARINERS 41 QUUNAR 1 : (2556).

Steel,R. G., J. H. Torrie and D. A. Dickey. 1997. Principles
and procedures of statistics a biometrical approach.

Van, W., A. M. Leeuw, J. H. G. den-Daas, A. M. Kruip, and
W. F. Rall. 1995. Comparison of conventional slow
freezing and rapid cryopreservation methods for
bovine embryos. Cryobiology 32: 157-167.

Yang, N. S., K. H. Lu, I. Gordon and C. Polge. 1992.
Vitrification of bovine blastocysts produced in vitro.
Theriogenology 37: 326.

Zhang, Z. P., Y. Zhang, J. P. Liu, J. T. Zhang, Z. X. An,
F. S. Quan, L. Zhang, X. Cai and S. W. Pu. 2009.
Codeposition of dNTPs detection for rapid LAMP-
based sexing of bovine embryos. Reprod. Domest.
Anim. 44: 116-121.

Zoheir, K. M. A. and A. A. Ahmed. 2010. A rapid method
for sexing the bovine embryo. Anim. Reprod. Sci.
119: 92-96.



