http://bma.org.in/ijffas.aspx Int. J. Fundamental Applied Sci. Vol. 2, No. 2 2039-41

ORIGINAL ARTICLE Open Access

: j ISSN 2278-1404

FMA) International Journal of Fundamental & Applied Sciences

The promising and potential role of IVF in cattle and beef industry

Debasmita Debnath, Ipsita Sinha, Kumari Khushboo, ¥damurthy AB, Mamatha J*
P.G. Department of Biotechnology, The Oxford Cadlef Science,
Bangalore 560102, Karnataka, India.

Abstract

Background and Objective In this work, dissociation of nano drug 5-Fluorairderivatives was studied theoretically.
Methodology: For this purpose, Gibbs free energy values &utral and deprotonated forms of 5-Fluorouracilenealculated
at gas and agueous phases by using density fuattioeory (DFT) method. Solvent effects are taken account by means pf
polarizable continuum model (PCM3esult: It was shown that, theoretically calculated,pElues are in good agreement with
the existing experimental pkalues, which are determined from capillary elggitroresis, potentiometric titration and UY—
visible spectrophotometric measurements.
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1. Introduction

In vitro fertilization basically involves fertilization adocytes
of a female animal with a male animal under labmsat
condition. IVF is reasonably successful as it results in 70
80% of the fertilized edy ThroughIVF technology a large
number of off-springs can be produced from a sirgglemal,
thus a female animal, which normally produce 4-&spfings
in her life time, can produce as many as 20-50spffags by
employing IVF. The production of cattle fronmin- vitro
procedure became established commercially on anatienal
basis during the 1990s. The pregnhancy rates reguftom

system$ In- vitro produced Cattle embryos play a central role
in dairy and beef production systems. The histbdealine in
pregnancy rates of dairy caftfiY makes the search for
0/solutions to infertility compelling. Research is goion to
%mprove the technical aspectslotvitro fertilization. Therfore,
In this study, dissociation of nano drug 5-Fluosmilr
derivatives was studied by the authors.

2. Methodology
2.1.Media and Reagents:
All the media used for this method was provided Sigma

transfer ofin-vitro derived embryos have average 50% at 6@\drich chemical (St.Louis,MO,USA). Normal salinelstion
days of gestation period, slightly lower than thegmancy rate (1000ml) was used for storing the ovaries aftery theere
from theln-vivo embryos. It can be used to improve pregnanc§ollected from the slaughter house. Aspiration mgdl00 ml)

rate in herds with low fertility or certain repratdive
breakdown, such as ovulation and fertilization uial or
reproductive tract blockage. The problem with- includes
heavier birth rate, extended gestation period, drigtate of
abortion etc. The different stepslofvitro production of cattle
embryos up to the blastocyst stage in semidefir@uliion
includes oocytésmaturation,IVF and In-vitro development.
Sometime oocytes are associated with maturational

was used during oocytes collection from ovaries.sNifzgy
media (40ml) used for removing the excess cumulcels
Maturation media (10ml ) for maturation of the oy IVF
media (solution A — 500ml and solution B- 200mWorking
BO media ( 50ml ) and BO (Brackett and Oliphant) medfar
capacitation and Fertilization, EDM (embryo devetemt
media) (10 ml) Primary medium for embryo developtmen
aReplacement media for betterourishment of newly

developmental abnormalitiésdVF can be valuable instrument formed embryo.

in the ability to assist genetic selection, Stregegnd breeding
plans for cattle production system. Rate of selactfor
guantitative traits can be increased by exploitatid in vitro
embryo technologies to improve the accuracy anehsity of
selection and to reduce the generation intéry@lossbreeding
of cattle has received renewed interest for daimydpction
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2.2. Collection of Ovaries

Cattle ovaries were collected from Kolkata, India
slaughterhouse and were transported within 3-4 louhe lab

in the normal saline at 30-35 C. Ovaries were tftmmed
very carefully by using sterile surgical scissd¥gy(re )
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Figure I: Ovaries collected From Cattle
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Figure II: Grading of O
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Table I: Grading of Oocytes
Total number of Ovaries

Total number of Oocytes collected

Total number of Oocytes collected

37 46

in different grade

B
8

C
12

D
20

2.3 Retrieval of Oocytes

Folliculer oocytes were collected from ovaries aiap the

aspiration method. In this method oocytes wereect#d from

the visible surface follicles of ovaries with a Ifauge

hypodermic needle attached to a 5 ml disposablstipla
syringe. Some amount of aspiration media was alsertin the

syringe before aspiration.

2.4 Searching of Oocytes

The oocytes in the aspiration media were searched a

collected from the aspiration media under the stemm
microscope. The oocytes were graded on the basithef
presence of cumulus cells.

2.5 Grading of Oocytes

After collection, the oocytes were graded on thaibaf
presence of cumulus cells surrounding the oocyesde A-
oocytes having 4-5 layers of cumulus cells, gradeo@ytes
having 2-3 layers of cumulus cells, grade C- oacytaving the
single layer or incompletely covered with cumuleis and
grade D or nude oocytes with no cumulus cells. rAdieding,
the oocytes were washed thoroughly (5-6 timeshénwashing
medium Eigure 1), (Table ).

2.6 Maturation of oocytes

Growth and maturation of both male and female game
culminates in  production  of
eggs .Investigators demonstrate that sperm-egggmné&em
depends on the cleavage status of ZR# oocytes were then
placed in the maturation media, the maturation megis filled
with a disposable microfilter having a pore siz&d&f2um.The
maturation media was also supplimented with cumulelts.
The oocytes were placed in the maturation medigpléeto
(100ul) covered with sterile prewarmed paraffin tiwas then
incubated for 24 hour at 38 C for théi vitro maturation.

2.7 Sperm Preparation

Semen straws were taken out from liquid nitrogeyocan and
proper thawing was done by putting straws in theswat room
temperature. The physiological changes that cooferthe
sperm the ability to fertilize are collectively =
“capacitation.” Capacitation was first described atefined

After 24 hours thdn vitro matured Oocytes were taken out
from the Cg incubator. Matured Oocytes with expanded
cumulus cells were found. Then repeated pipetting done to
remove the cumulus cells.

2.91n vitro fertilization (1VF)

First of all sperm capacitation was an essentietdRuisite for
fertilization of ovain vitro. The, oocytes were washed
repeatedly in the washing media and were placéidein
fertilization media and inseminated with capacidegperm and
incubated for 14 hours at 38.5 C.

2.10 Embryo development

Several studies have indicated that the frequeriaydtiple
births in cattle can be increased by gonadotrogirmional
therapy. After fertilization, Oocytes were placedtihie embryo
development media (EDM) for 48 hours at 38.5 C.Timbe/os
developed were then transfer to the replacementiamed
supplemented with serum, which would provide furthe
nutrition and enhance the rate of cell-division.

2.11 Vitrification and Cryopreservation

Vitrification procedures were initially describeg Ehou et al

1 The embryos were then loaded in to open pulleawst

(OPS}**each containing DPBS. Approximately 10 oocytes
t were picked up by the narrow end of OPS within 2 the

fertilization-competentOPS were immediately plunged into LN2. The stranerew

sealed and then pre-cooled by keeping them intaidig
nitrogen.

3. Results and Discussion

Total 46 immature oocytes were isolated from 37ri@gawhich
were collected from slaughter house. Out of thatOZytes
were matured and fertilizeth- vitro. Total 7 embryos were
developed after culturing in the culture medRigQre IlI),
(Table Il). In vitro development proceeded to the 8-cell stage.
Vigorous progressive sperm motility and acrosomgegrity
were important features of good sperm samples ¢apaib
penetrating zona-pellucida of oocyfesf Compared within
vivo derived embryos, cattle embryos derived from IVif, i
general, appear different by light and electron rascopy,
differ in number of cells, size, developmental yagenperature

independently by Chang and AustiiSemen were then placed sensitivity, freezability, viability, and pregnanawntes after

in the capacitation media and repeated centrifagatias done
to collect the most motile sperms.

2.8 Oocytes preparation after IVM
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transfer . The latest statistics reported by theerirational
Embryo Transfer Society noted over 30,000 IVP embnyere
transferred into recipient cows in 1997
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Table II: Frequency of embryo development
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Number of Ovaries Total number of Total number of Total number of Total number of em-
oocytes collected oocytes used foin- oocytes matured bryos developed
vitro maturation
37 46 46 19 (41%) 7 (36%)
== “n - e ‘ Fuente Ret al. Derivation of oocytes from mouse embryonic stem
" # cells.Science300 (2003) 1251-1256.
] ™ N 4 = 3. Herbert M., & Gillespie J.I., and Murdoch A.Pevélopment of
ol . calcium signalling mechanisms during maturation fafman
F ‘ y Ih. J » oocytesMolecular Human Reproductia®(1997) 965-973
' ---ll"""II S 4. McAllister AJ. Is crossbreeding the answer tesiions of dairy
[ " breed utilization?d Dairy Sci,85 (2002) 2352-2357.
u S 5. Royal MD, Darwash AO, Flint APF. Webb R,Wooliard8, &
‘[ ' % Lamming GE, Declining fertility in dairy cattle: ahges in
o e k " i traditional and endocrine parameters of fertiligmim Sci, 70
Iu‘ . - J (2000) 487-501.
1\-’ . e 6. Lucy MC, Reproductive loss in high-producingrgaiattle: where
will it end?J Dairy Sci,84 (2001) 1277-1293.

Figure IlI: Different Stages of Cattle Embryo

The fertilization rate of vitrified oocytes withdzen-thawed
spermatozoa was lower than that of fresh oocytdgcating
that OPS vitrification resulted in decreased feti ability in
oocytes as well as could induce premature releds®rtical
granule content$'® The In-vitro produced embryos play a
major role in genetic selection scheme based efiallariance

of specific geneln-vitro produced embryos can be screened fo
inheritance of specific alleles, so that genetiec®n can be
made before pregnancy is established. It was regighht it is
not necessary to superovulate the cattle oocytésocanthe
other hand a cattle can be aspirated every 20 d¥s.
promises to provide enormous benefit to biotechyplo
biomedicine, farm animal breeding and research. Rece
advancement in IVF and its related fields with toels of
molecular biology opens a new horizon in reprodecti
biotechnology’. It also allows improving designing and testing
of future therapies for managing reproduction, veiiplication
for agricultural, transgenesis and endangered spegioviding
models for human diseaderogress in IVF is evidenced by the
ability to achieve gamete union and pregnancietoviahg
embryo transfer in common laboratory and domestimals.
Additionally, defined conditions are available fsupport of
oocyte maturation, sperm capacitation, IVF, and rgmb
culture for several species. These and other aéearic
complementing technologies provide great
acceleration of additional refinements in IVF tdoad better
ways to enhance reproductive efficiency and to tstded
physiological events at the molecular level. Grepteminence

can be anticipated for IVF in research and practica ,

applications.
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