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Abstract

Effect  of Leukemia Inhibition factor (LIF) on in vitro maturation and fertilization 
of matured cattle oocytes were tested using frozen thawed semen. Oocytes 
collected from ovaries of slaughtered cattles were matured at in vitro conditionsand 
fertilized with frozen thawed semen in the fertilization medium with different LIF 
concentrations Maturation rate and Fertilization rate for five different bulls was 
determined. A maximum maturation rate was observed at a LIF concentration 
of 20 μg/mL while the maximum fertilization rate obtained was also at a LIF 
concentration of 10 μg/Ml.
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Leukemia inhibitory factor (LIF) is a 45-56 kDa glycoprotein that has an important 
role in proliferation and embryo implantation. Its effect on oocyte maturation 
and how to exert the function remained to be elucidated. In vitro maturation and 
fertilization studies have been carried out successfully in several mammalian 
species like mouse, sheep, rabbit and buffalo1-6. Different growth factors effect 
the in vitro maturation, fertilization and development. LIF is one of such factors 
that affect the maturation, fertilization rate and embryonic development and 
therefore, objective of the study was to establish the same and to optimize the 
concentration for obtaining a maximum in vitro maturation and fertilization rate 
for in vitro cattle oocytes6-10.
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Media for in vitro maturation and fertilization were prepared following the methods 
of Totey et al and Ball et al4,5, and filtered, sterilized and pre incubated at 38°C for 
3 h prior to use. Oocytes were collected from ovaries of slaughtered cattle. Ovaries 
were transported from the slaughter-house in a thermos flask with normal saline at 
32°C and with 2 mg/mL of gentamicin. Collection and maturation of oocytes was 
done as describedearlier4. Frozen thawed semen collected from Kerala Livestock 
Department was used for the fertilization studies11,12. One straw of semen of 
a particular bull was taken out. Dead and live sperms were separated by percoll 
method. It was then fertilized with in vitro matured oocytes. The effect of heparin 
on in vitro fertilization was tested by adding it at various concentrations (0, 1, 10, 
100 μg/mL) to the fertilizationmedium13,14. Oocytes were incubated for 16-18 h 
at 38°C in a CO2incubator and taken out, washed, fixed and stained with orcein 
and classified as fertilized and nonfertilized. Oocytes with clear cytoplasam and 
well developed cumulus cells were graded as good quality matured oocytes.

Fertilized oocytes were having two pronucleus4. The experiment was carried out for 
100 numbers of good quality oocytes for each concentration of LIF for maturation. 
Then fertilization rate were also tested with LIF at different concentration for each 
bull,using good quality oocytes.. Similarly, in vitro fertilization for five bulls was 
conducted and their fertilization rates determined. The experiment was repeated 
thrice with different concentration of LIF. The number of oocytes taken for each 
trial varied from 98 to 108 since some of the oocytes underwent degeneration.

Results are summarized in Table 1 and Table 2

Table 1. Effect of LIF on in vitro maturation of cattle oocytes

Animal no. LIF concentration 
ìg/Ml)

No of oocytes 
used for 

maturation

No of oocytes 
matured

% maturation

*

1

0
5
10
20
100

105
100
108
100
100

25
33
59
75
35

22
30

58.5
75.2
32

* Total number of matured oocytes varies since some are degraded.
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Table 2. Effect of LIF on in vitro fertilization of cattle oocytes

Animal 
no.

LIF concentration 
(g/mL)

No of oocytes 
taken for 

fertilization

No of oocytes 
fertilized

% fertilization 
obtained

1

0
5
10
20
100

105
100
108
100
100

8
15
43
55
23

7.2
13.0
42.1
23.0
15.0

2

0
5
10
20
100
10

100
99
103
104
102

10
18
26
49
37

9.0
17.1
25.2
48.2
37.0

3

0
5
10
20
100

101
100
100
100
105

7
14
26
37
23

6.7
13.6
25.1
37.0
22.8

4

0
5
10
20
100

98
104
99
100
103

12
28
45
58
34

12.4
28.0
44.2
58.0
35.0

Oocytes with LIF concentration of  20 μg/mL showed a maximum maturation of 
75.2%. When the concentration was increased to 30 μg/mL  the rate was decreased. 

Maximum fertilization rate for each LIF concentration was calculated. It varied 
significantly for different concentration of LIF. It showed a significant increase 
in maximum fertilization rates of 58%, 48.2% and 42.% and 37% respectively at 
a heparin concentration of 10μg/mL. However, the maximum rate of fertilization 
achieved at a LIF concentration of 20 μg/mL  were varied from animal to animal.
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The results showed that the maximum normal fertilization rate obtained was 
significantly different from the fertilization rate obtained for each bull without 
LIF. This confirms the fact that the rate of fertilization depends on the composition 
of the maturation and fertilization medium 9,14,15,16. 
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