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ABSTRACT: 

 
Introduction and Objective:  Recent studies have demonstrated 
that mammalian preimplantation embryos are exposed to a mixture 
of many different growth factors and cytokines, expressed by the 
follicles, oviducts and endometrium. Receptors for many of these 
growth factors have also been shown to be expressed by 
preimplantation embryos. In vitro culture of human and animal's 
embryos in conventional media lacking growth factors can result in 
suboptimal growth and a variety of short-term and long-term 
developmental abnormalities. One of these factors is Leukemia 
Inhibitory Factor (LIF). The aim of this study was to evaluate the 
effects of LIF on the mouse preimplantation embryo development. 
 
Materials & Methods:  Six to eight weeks old NMRI mice were 
superovulated by injection of 10IU PMSG and 10IU HCG 48h later. 
The mated mice were killed 48 hours after HCG injection, oviducts 
were flushed and two-cell embryos were collected and divided 
randomly to two groups (control and treatment). Control medium 
was HTF and treatment medium was HTF+1000u/ml LIF. In each 
group the embryos were cultured in an incubator at 37°C with 5% 
CO2 for 72h.The state of embryo development was evaluated in 12 
hours interval using inverted microscope.  
 
Results: There was not any significant difference in the rate of 
morolla and blastocyst formation after 36 hours. In comparing 
hatching rates, 60 and 72 hours after culture, there were significant 
difference between control and treatment groups (p< 0.008).  
 
Conclusion: LIF doesn’t provide obvious stimulation in the early 
mouse embryo development until morolla stage. However, it has 
positive effects on preimplantation blastocyst growth, differentiation 
and hatching. 

  

  

  
 

www.SID.ir



Arc
hi

ve
 o

f S
ID

��*H?	 �_� ���� 4$�
	� $�C ���� 4$�%0�� 7%�	 4��
	� d�%� ���� 

 ��0� + !��� ��l	�� ��D	mn ���H. + o ��� 1�6 +mnpq)  $� �� $� ���H.st ( �	

REFERENCES: 
1.Kane MT, Morgan PM, Coonan C. Peptide growth factors and preimplantation development. Hum 
Reprod Update 1997; 3:137-57. 
2.Bhatt H, Brunet LJ, Stewart CL. Uterine expression of leukemia inhibitory coincides with the 
onset of blastocyst implantation. Proc Natl Acad Sci USA 1991; 88:11408-12. 
3.Teruel M, Smith R. Effect of embryo density and growth factors on in vitro preimplantational 
development of mouse embryos. Acta Phyisiol Pharmacol Therap Latinoam 1997; 47:87-96. 
4.Desai N, wason J, Goldfarb J. Assessment of growth factor effects on post thaw development of 
cryopreserved mouse morula to the blastocyst stage. J Human Reproduction 2000; 15: 410- 8. 
5.Richter KS. The importance of growth factors for preimplantation embryo development and inviter 
culture. Curr Opin Obstet Gynecol 2008; 20(3): 292-304.  
6.Harvey MB, Leco KJ, Arcellana-Panlilio MY, Zhang X, Edwards DR, Schultz GA. Proteinase 
expression in early mouse embryos is regulated by leukaemia inhibitory factor and epidermal 
growth factor. J Development 1995; 121: 1005–14. 
7.Cullinan EB, Abbondanzo SJ, Anderson PS, Pollard JW, Lessey BA, Stewart CL. Leukemia 
inhibitory factor (LIF) and LIF receptor expression in human endometrium suggests a potential 
autocrine/paracrine function in regulating embryo implantation. Proc Natl Acad Sci USA 1996; 93: 
3115-20. 
8.Michell MH, Swanson RJ, Hodgen GD, Oehninger S. Enhancement of in vitro murine embryo 
development by recombinant leukemia inhibitory factor. J  Soc Gynecol Invest 1994; 1: 215-9. 
9.Grupen CG, Nagashima H, Nottle MB. Role of epidermal growth factor and insulin-like growth 
factor-І on porcine oocyte maturation and embryonic development in vitro. J Reproductive Fertility 
and Development 1997; 9 :571-5. 
10.Tsai HD, Chang CC, Hsieh YY, Lo HY, Hsu LW, Chang SC. Recombinant human leukemia 
inhibitory enhances the development of preimplantation mouse embryo in vitro. Fertil Steril 1999; 
71: 722-5. 
11.Fry RC, Batt PA, Fairclough RJ, Parr RA. Human leukemia inhibitory factor improves the 
viability of bovine embryos. Biol Reprod 1992; 46: 470-4. 
12.Jurisicova A, Ben-Chetrit A, Varmuza SL, Casper RF. Recombinant human leukemia inhibitory 
factor does not enhance in vitro human blastocyst formation. Fertil Steril 1995; 64: 999–1002. 
13.Lavranos TC, Rathjen PD, Seamark RF. Trophic effects of myeloid leukaemia inhibitory factor 
(LIF) on mouse embryos. Reprod Fertil 1995; 105: 331–8. 
14.Lass A, Weiser W, Munafo A, Loumaye E. Leukemia inhibitory factor in human reproduction. 
Fertil Steril 2001; 76: 1091–6. 
15.Robb L, Dimitriadis E, Li R, Salamonsen LA. Leukemia inhibitory factor and interleukin-11: 
cytokines with key roles in implantation. J Reprod Immunol 2002; 57: 129–41. 
16.Quinn P, Kerin J, Warnes GM. Improved pregnancy rats in human in vitri fertilization with the 
use of media based on the composition of human tubal fluid. Fertil Steril 1985; 44: 493-8. 
17.Stewart CL, Kaspar P, Brunet LJ, Bhatt H, Gadi I, Kontgen F. Blastocyst implantation depends 
on marenanal expression of leukemia inhibitory factor. J  Nature 1992: 359: 76-7. 
18.Serafini P, Rocha AM, Osório CT, Da Silva I, Motta EL, Baracat EC. Endometrial leukemia 
inhibitory factor as a predictor of pregnancy after in vitro fertilization. Int J Gynaecol Obstet 2008; 
102(1): 23-7.  
19.Ding T, Song H, Wang X, Khatua A, Paria BC. Leukemia inhibitory factor ligand-receptor 
signaling is important for uterine receptivity and implantation in golden hamsters (Mesocricetus 
auratus). Reproduction 2008;135(1): 41-53. 
20.Rungsiwiwut R, Rungarunlert S, Numchaisrika P, Pruksananonda K, Techakumphu M, 
Virutamasen P. Effect of leukemia inhibitory factor (LIF) on the quality of in vitro produced mouse 
blastocysts and subsequent derivation of embryonic stem (ES) cells. J Med Assoc Thai 2008; 
91(5): 608-14. 
 

www.SID.ir


