
    
    

    
    

    

    
    
    
      
    
    experimental and clinical endocrinology & diabetes


    
    
    
      
    
    140280



    

      

  
    	
          
            DE
          
        
	
          EN
        
	
        
          Home
        
      
	
        Products
        	
            
              Journals
            
          
	
            
              Books
            
          
	
            
              Book Series
            
          


        

      
	
        Service
        	
            
              Library Service
            
          


        

      
	
        Help
      
	
        
          Contact
        
      
	
        
          Portal
        
      


  

  
    
    
      
        Experimental and Clinical Endocrinology & Diabetes
      
    

    

  
    
    
      
        
          Full-text search
        

      

      	Full-text search
	Author Search
	Title Search
	DOI Search
	Metadata Search


    

    
    
    
    
  




  

  
    


  



  	
	
	
	
	
	
        
          Journal
        
        	
                Aims and Scope
              
	
                Editorial Board
              
	
                Imprint
              


      
	
        
          Authors
        
        	
                Instructions for Authors
              
	
                Submit a Manuscript
              


      
	
          
            Subscription
          
          	
                  Subscription Information & Contacts
                
	
                  Institutional Licensing
                


        
	
        
        
        
          
        
          
            ECED Women
            
          
        
          
        
          
        
          
        
          
        
        	
                Article Collection
              
	
                About Women in Medicine
              


      





    	
        
        
        
        
        
        
          
          
            
              Not Logged In
            
             
              Login
            
            
              	
                  
                    
                      
                      
                      
                      
                        Username or e-mail address: 
                        
                      

                      
                        Password:
                        
                      

                      
                        
                      

                      Forgot Access Data?
                      
                        Register Now
                      
                      
                        OpenAthens/Shibboleth Login
                      
                    

                  
                


            

          
        
        

        

      
	
        
        
          Shopping Cart
        
        









        
        
      


  

  
    
      
    

    
    
      
    
    
    
    
    
    
    
    
    
      
        
          
        

      
    
  




      

      

      
        




  



  

  
    
    
      [image: ]
      
    

    
    
      
        
          
          
          
          
            Year (Archive)
            
              
                
                  2008
                

              

              	
                      
                      
                      
                      
                        2024
                      
                    
	
                      
                      
                      
                      
                        2023
                      
                    
	
                      
                      
                      
                      
                        2022
                      
                    
	
                      
                      
                      
                      
                        2021
                      
                    
	
                      
                      
                      
                      
                        2020
                      
                    
	
                      
                      
                      
                      
                        2019
                      
                    
	
                      
                      
                      
                      
                        2018
                      
                    
	
                      
                      
                      
                      
                        2017
                      
                    
	
                      
                      
                      
                      
                        2016
                      
                    
	
                      
                      
                      
                      
                        2015
                      
                    
	
                      
                      
                      
                      
                        2014
                      
                    
	
                      
                      
                      
                      
                        2013
                      
                    
	
                      
                      
                      
                      
                        2012
                      
                    
	
                      
                      
                      
                      
                        2011
                      
                    
	
                      
                      
                      
                      
                        2010
                      
                    
	
                      
                      
                      
                      
                        2009
                      
                    
	
                      
                      
                      
                      
                        2008
                      
                    
	
                      
                      
                      
                      
                        2007
                      
                    
	
                      
                      
                      
                      
                        2006
                      
                    
	
                      
                      
                      
                      
                        2005
                      
                    
	
                      
                      
                      
                      
                        2004
                      
                    
	
                      
                      
                      
                      
                        2003
                      
                    
	
                      
                      
                      
                      
                        2002
                      
                    
	
                      
                      
                      
                      
                        2001
                      
                    
	
                      
                      
                      
                      
                        2000
                      
                    
	
                      
                      
                      
                      
                        1999
                      
                    
	
                      
                      
                      
                      
                        1998
                      
                    
	
                      
                      
                      
                      
                        1997
                      
                    
	
                      
                      
                      
                      
                        1996
                      
                    
	
                      
                      
                      
                      
                        1995
                      
                    
	
                      
                      
                      
                      
                        1994
                      
                    
	
                      
                      
                      
                      
                        1993
                      
                    
	
                      
                      
                      
                      
                        1992
                      
                    
	
                      
                      
                      
                      
                        1991
                      
                    
	
                      
                      
                      
                      
                        1990
                      
                    
	
                      
                      
                      
                      
                        1989
                      
                    
	
                      
                      
                      
                      
                        1988
                      
                    
	
                      
                      
                      
                      
                        1987
                      
                    
	
                      
                      
                      
                      
                        1986
                      
                    
	
                      
                      
                      
                      
                        1985
                      
                    
	
                      
                      
                      
                      
                        1984
                      
                    
	
                      
                      
                      
                      
                        1983
                      
                    


            

          

          
          
          
            Issues
            

          

        


        	
                Table of Contents
              
	
            
              
                Current Issue
              
            
          
	
              
                Free Sample Issue (01/2024)
              
            


      
    

    
    
      

  
  
    
      
      
    
    
      
        
        
      

    
  



    
    
    

    

    

    
        
      
        
      
        
      
        
      
        
      
        
      
        
      
        
      
        
      
        
      
    
      
    
      
        
      
    
      
        
          
            
              Related Journals
            

            
              	
                      
                        

                        
                          Experimental and Clinical Endocrinology & Diabetes Reports
                        

                      
                    
	
                      
                        

                        
                          DMW - Deutsche Medizinische Wochenschrift
                        

                      
                    
	
                      
                        

                        
                          Hormone and Metabolic Research
                        

                      
                    
	
                      
                        

                        
                          Journal of Diabetes and Endocrine Practice
                        

                      
                    
	
                      
                        

                        
                          Seminars in Reproductive Medicine
                        

                      
                    
	
                      
                        

                        
                          Journal of Social Health and Diabetes
                        

                      
                    


            

          

        
      
    
      
        
          
            
              Related Books
            

            
              	
                      
                        

                        
                          Endocrinology
                        

                      
                    


            

          

        
      
    
      
    
      
    
      
    
      
    
      
    
      
    
  

    
  

  
  
  






  
  

  
    

  
  
    
      
      
    
    
      
      
    
  



    


  

    

    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    

    
    
    

    
      
        
          Subscribe to RSS

          Please copy the URL and add it into your RSS Feed Reader.

          
          https://www.thieme-connect.de/rss/thieme/en/10.1055-s-00000017.xml
        

      

    

    

    

    
      
        [bookmark: saveLink]
      
    

    
      
        
      

      
        
      

      
        
          Share / Bookmark

          Facebook
          X
          Linkedin
          Weibo
        

      

    

    

    

    
      
          
              
          
      
    

    

    

    
      
        
        
          
          
          
        
      
    
  


  
    
      
        
          
            
              Download PDF
            
          
        
      

      
        
          
            
          
        
      

    

  

  

  
  
    
  
  




    
    
Exp Clin Endocrinol Diabetes 2008; 116(7): 443-449
DOI: 10.1055/s-2008-1042405

Review




© J. A. Barth Verlag in Georg Thieme Verlag KG Stuttgart · New York
Conceptus Signals for Establishment and Maintenance of Pregnancy in Pigs – Lipid Signaling System

A. J. Ziecik
                1
              
            , A. Waclawik
                1
              
            , M. Bogacki
                1
              
            

	
[bookmark: A1]
            1Institute of Animal Reproduction and Food Research of Polish Academy of Sciences, Tuwima 10, Olsztyn, Poland





Further Information


Publication History


        received 05.12.2007
      
        first decision 09.01.2008
      



        accepted 09.01.2008
      


Publication Date:
16 May 2008 (online)










Also available at[image: ]





	
Abstract

	
Full Text

	
References




 

[image: SFX Search]

 Buy Article Permissions and Reprints



[image: ]


        
Abstract

        
Establishment of pregnancy in pigs requires estrogen secretion by the conceptus. The developmental changes of embryo before implantation and embryo-uterine cross talk are dependent on various biological molecules secreted by the endometrium and conceptus. An integral part of maternal recognition of pregnancy seems to be also the lipid signaling system consisting of prostaglandin (PG) F2α and E2 and/or lysophosphatic acid (LPA). The downstream enzymes in PG synthesis pathway are: microsomal PGE synthase-1 (mPGES-1), PGF synthase (PGFS) and prostaglandin 9-ketoreductase/carbonyl reductase (CBR1) which catalyzes conversion of PGE2 into PGF2α. In contrast to mPGES-1, endometrial PGFS is highly increased on days 13–15 similarly as CBR1 on days 16–17 of the estrous cycle. Potential mechanism by which a conceptus inhibits luteolysis is changing the PGE2/PGF2α ratio in favor of PGE2. It may be result of high expression of mPGES-1 in trophoblast and endometrium on days 10–13 of pregnancy and simultaneously the down-regulation of PGFS and CBR1 in conceptuses during this period. The conceptus can alter expression of endometrial CBR1 to modulate the PGE2/PGF2α ratio in the uterus during the maternal recognition of pregnancy. High expression of conceptus and endometrial terminal PG synthases and CBR1 after initiation of blastocyst attachment suggest their involvement in early placentation. The higher LPA3 receptor mRNA expression during the early pregnancy compared to corresponding period of estrous cycle could indicate an important role of LPA and its receptor during the peri-implantation stage of pregnancy in pigs. Above results suggest that the lipid signaling system is an integral part of establishment and maintenance of pregnancy in the pig.


      

Key words

pregnancy - prostaglandins - lysophosphatidic acid - pig - conceptus






References


	
[bookmark: R857E-1]1 
              Arosh JA, Banu SK, Kimmins S, Chapdelaine P, Maclaren LA, Fortier MA. 
              Effect of interferon-tau on prostaglandin biosynthesis, transport, and signaling at the time of maternal recognition of pregnancy in cattle: evidence of polycrine actions of prostaglandin E2. 
              Endocrinology. 
              2004; 
              145 
              5280-5293 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R857E-2]2 
              Ashworth MD, Ross JW, Hu J, White FJ, Stein DR, Desilva U, Johnson GA, Spencer TE, Geisert RD. 
              Expression of porcine endometrial prostaglandin synthase during the estrous cycle and early pregnancy, and following endocrine disruption of pregnancy. 
              Biol Reprod. 
              2006; 
              74 
              1007-1015 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R857E-3]3 
              Asselin E, Fortier MA. 
              Detection and regulation of the messenger for a putative bovine endometrial 9-keto-prostaglandin E(2) reductase: effect of oxytocin and interferon-tau. 
              Biol Reprod. 
              2000; 
              62 
              125-131 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R857E-4]4 
              Bazer FW, Thatcher WW. 
              Theory of maternal recognition of pregnancy in swine based on estrogen controlled endocrine versus exocrine secretion of prostaglandin F2α by uterine endometrium. 
              Prostaglandins. 
              1977; 
              14 
              397-401 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R857E-5]5 Bazer FW, Geisert RD, Thatcher WW, Roberts RM. The establishment and maintenance of pregnancy. In: Eds DJA Cole and GR Foxcroft Control of Pig Reproduction. Butterworth Scientific, London 1982: 227-253 



Google Scholar





	
[bookmark: R857E-6]6 
              Beaver CJ, Murdoch WJ. 
              Ovarian and uterine prostaglandin E2-9-ketoreductase activity in cyclic and pregnant ewes. 
              Prostaglandins. 
              1992; 
              44 
              37-42 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R857E-7]7 
              Blitek A, Waclawik A, Kaczmarek MM, Stadejek T, Pejsak Z, Ziecik AJ. 
              Expression of cyclooxygenase-1 and -2 in the porcine endometrium during the oestrous cycle and early pregnancy. 
              Reprod Domest Anim. 
              2006; 
              41 
              251-257 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R857E-8]8 
              Blitek A, Ziecik AJ. 
              Effect of luteinizing hormone on prostaglandins F2
                α and E2 secretion by cultured porcine endometrial cells. 
              Reproduction. 
              2005; 
              130 
              105-112 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R857E-9]9 
              Boerboom D, Brown KA, Vaillancourt D, Poitras P, Goff AK, Watanabe K, Dore M, Sirois J. 
              Expression of key prostaglandin synthases in equine endometrium during late diestrus and early pregnancy. 
              Biol Reprod. 
              2004; 
              70 
              391-399 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R857E-10]10 
              Chakraborty I, Das SK, Dey SK. 
              Differential expression of vascular endothelial growth factor and its receptor mRNAs in the mouse uterus around the time of implantation. 
              J Endocrinol. 
              1995; 
              147 
              339-352 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R857E-11]11 
              Christenson LK, Farley DB, Anderson LH, Ford SP. 
              Luteal maintenance during early pregnancy in the pig: role for prostaglandin E2. 
              Prostaglandins. 
              1994; 
              47 
              61-75 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R857E-12]12 
              Contos JJ, Chun J. 
              The mouse lp(A3)/Edg7 lysophosphatidic acid receptor gene: genomic structure, chromosomal localization, and expression pattern. 
              Gene. 
              2001; 
              267 
              243-253 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R857E-13]13 
              Davis DL, Blair RM. 
              Studies of uterine secretions and products of primary cultures of endometrial cells in pigs. 
              J Reprod Fertil Suppl. 
              1993; 
              48 
              143-155 
            





PubMedGoogle Scholar





	
[bookmark: R857E-14]14 
              Davis DL, Pakrasi PL, Dey SK. 
              Prostaglandins in swine blastocysts. 
              Biol Reprod. 
              1983; 
              28 
              1114-1118 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R857E-15]15 
              Emond V, Fortier MA, Murphy BD, Lambert RD. 
              Prostaglandin E2 regulates both interleukin-2 and granulocyte-macrophage colony-stimulating factor gene expression in bovine lymphocytes. 
              Biol Reprod. 
              1998; 
              58 
              143-151 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R857E-16]16 
              Garverick HA, Polge C, Flint APF. 
              Oestradiol administration raises luteal LH receptor levels in intact and hysteroctomized pigs. 
              J Reprod Fertil. 
              1982; 
              66 
              371-377 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R857E-17]17 
              Gawronska B, Stepien A, Ziecik AJ. 
              Effect of estradiol and progesterone on oviductal LH-receptors and LH-dependent relaxation of the porcine oviduct. 
              Theriogenology. 
              2000; 
              53 
              659-672 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R857E-18]18 
              Geisert RD, Ross JW, Ashworth MD, White FJ, Johnson GA, DeSilva U. 
              Maternal recognition of pregnancy signal or endocrine disruptor: the two faces of oestrogen during establishment of pregnancy in the pig. 
              Soc Reprod Fertil Suppl. 
              2006; 
              62 
              131-145 
            





PubMedGoogle Scholar





	
[bookmark: R857E-19]19 
              Geisert RD, Yelich JV. 
              Regulation of conceptus development and attachment in pigs. 
              J Reprod Fertil Suppl. 
              1997; 
              52 
              133-149 
            





PubMedGoogle Scholar





	
[bookmark: R857E-20]20 
              Godkin JD, Dore JJE. 
              Transforming growth factor β and the endometrium. 
              Rev Reprod. 
              1998; 
              3 
              1-6 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R857E-21]21 
              Gupta A, Bazer FW, Jaeger LA. 
              Immunolocalization of acidic and basic fibroblast growth factors in porcine uterine and conceptus tissues. 
              Biol Reprod. 
              1997; 
              56 
              1527-1536 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R857E-22]22 
              Gupta A, Ing NH, Bazer FW, Bustamante LS, Jaeger LA. 
              Beta Transforming growth factors (TGFβ) at the porcine conceptus maternal interface. Part I: Expression of TGFβ1, TGFβ2, and TGFβ3 messenger ribonucleic acids. 
              Biol Reprod. 
              1998; 
              59 
              905-910 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R857E-23]23 
              Hamilton GS, Kennedy TG. 
              Uterine vascular changes after unilateral intrauterine infusion of indomethacin and prostaglandin E2 to rats sensitized for the decidual cell reaction. 
              Biol Reprod. 
              1994; 
              50 
              757-764 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R857E-24]24 
              Ka H, Spencer TE, Johnson GA, Bazer FW. 
              Keratinocyte growth factor: expression by endometrial epithelia of the porcine uterus. 
              Biol Reprod. 
              2000; 
              62 
              1772-1778 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R857E-25]25 
              Kaczmarek MM, Waclawik A, Blitek A, Kowalczyk AE, Schams D, Ziecik AJ. 
              Expression of the vascular endothelial growth factor-receptor system in the porcine endometrium throughout the estrous cycle and early pregnancy. 
              Mol Reprod Dev. 
              2007; 
              , (DOI 10.1002/mrd.20815)
            



Google Scholar





	
[bookmark: R857E-26]26 
              Kamińska K, Wasielak M, Bogacka I, Blitek M, Bogacki M. 
              Quantitative expression of lysophosphatidic acid receptor 3 gene in porcine endometrium during the periimplantation period and estrous cycle. 
              Prostaglandins Other Lipid Mediat. 
              2008; 
              85(1–2) 
              26-32 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R857E-27]27 
              Kennedy TG, Brown KD, Vaughan TJ. 
              Expression of genes for the epidermal growth factor receptor and its ligands in porcine oviduct and endometrium. 
              Biol Reprod. 
              1994; 
              50 
              751-756 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R857E-28]28 
              Kotwica G, Franczak A, Okrasa S, Kotwica J. 
              Effect of an oxytocin antagonist on prostaglandin F2á secretion and the course of luteolysis in sows. 
              Acta Vet Hung. 
              1999; 
              47 
              249-262 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R857E-29]29 
              Kraeling RR, Rampacek GB, Fiorello NA. 
              Inhibition of pregnancy with indomethacin in mature gilts and prepuberal gilts induced to ovulate. 
              Biol Reprod. 
              1985; 
              32 
              105-110 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R857E-30]30 
              Krzymowski T, Kotwica J, Stefanczyk-Krzymowska S. 
              Uterine and ovarian countercurrent pathways in the control of ovarian function in the pig. 
              J Reprod Fertil Suppl. 
              1990; 
              40 
              179-191 
            





PubMedGoogle Scholar





	
[bookmark: R857E-31]31 
              Langenbach R, Morham SG, Tiano HF, Loftin CD, Ghanayem BI, Chulada PC, Mahler JF, Lee CA, Goulding EH, Kluckman KD, Kim HS, Smithies O. 
              Prostaglandin synthase 1 gene disruption in mice reduces arachidonic acid-induced inflammation and indomethacin-induced gastric ulceration. 
              Cell. 
              1995; 
              83 
              483-492 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R857E-32]32 
              Letcher R, Simmen RC, Bazer FW, Simmen FA. 
              Insulin-like growth factor-I expression during early conceptus development in the pig. 
              Biol Reprod. 
              1989; 
              41 
              1143-1151 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R857E-33]33 
              Liliom K, Bittman R, Swords B, Tigyi G. 
              N-palmitoyl-serine and N-palmitoyl-tyrosine phosphoric acids are selective competitive antagonists of the lysophosphatidic acid receptors. 
              Mol Pharmacol. 
              1996a; 
              50 
              616-623 
            





PubMedGoogle Scholar





	
[bookmark: R857E-34]34 
              Liliom K, Murakami-Murofushi K, Kobayashi S, Murofushi H, Tigyi G. 
              Xenopus oocytes express multiple receptors for LPA-like lipid mediators. 
              Am J Physiol. 
              1996b; 
              270 
              C772-C777 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R857E-35]35 
              Lim H, Paria BC, Das SK, Dinchuk JE, Langenbach R, Trzaskos JM, Dey SK. 
              Multiple female reproductive failures in cyclooxygenase 2-deficient mice. 
              Cell. 
              1997; 
              91 
              197-208 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R857E-36]36 
              Milne SA, Perchick GB, Boddy SC, Jabbour HN. 
              Expression, localization, and signaling of PGE(2) and EP2/EP4 receptors in human nonpregnant endometrium across the menstrual cycle. 
              J Clin Endocrinol Metab. 
              2001; 
              86 
              4453-4459 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R857E-37]37 
              Murakami M, Kudo I. 
              Recent advances in molecular biology and physiology of the prostaglandin E2-biosynthetic pathway. 
              Prog Lipid Res. 
              2004; 
              43 
              3-35 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R857E-38]38 
              Ni H, Sun T, Ding NZ, Ma XH, Yang ZM. 
              Differential expression of microsomal PGE synthase at the implantation sites and in the decidual cells in mouse uterus. 
              Biol Reprod. 
              2002; 
              67 
              351-358 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R857E-39]39 
              Parent J, Fortier MA. 
              Expression and contribution of three different isoforms of prostaglandin E synthase in the bovine endometrium. 
              Biol Reprod. 
              2005; 
              73 
              36-44 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R857E-40]40 
              Parhar RS, Yagel S, Lala PK. 
              PGE2-mediated immunosuppression by first trimester human decidual cells blocks activation of maternal leukocytes in the decidua with potential anti-trophoblast activity. 
              Cell Immunol. 
              1989; 
              120 
              61-74 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R857E-41]41 
              Perry JS, Heap RB, Amoroso EC. 
              Steroid hormone production by pig blastocysts. 
              Nature. 
              1973; 
              245 
              45-47 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R857E-42]42 
              Sales KJ, Jabbour HN. 
              Cyclooxygenase enzymes and prostagland-ins in pathology of the endometrium. 
              Reproduction. 
              2003; 
              126 
              559-567 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R857E-43]43 
              Sales KJ, List T, Boddy SC. et al .
              A novel angiogenic role for prostaglandin F2alpha-FP receptor interaction in human endometrial adenocarcinomas. 
              Cancer Res. 
              2005; 
              1 
              7707-7716 
            





PubMedGoogle Scholar





	
[bookmark: R857E-44]44 
              Santos WL, Rossi JA, Boggs SD, MacDonald TL. 
              The molecular pharmacology of lysophosphatidate signaling. 
              Ann N Y Acad Sci. 
              2000; 
              905 
              232-241 
            





PubMedGoogle Scholar





	
[bookmark: R857E-45]45 Short RV. Implantation and the maternal recognition of pregnancy. In: Wolstenholme GEW, O’Connor M, des. Ciba Foundation Symposium on Foetal Autonomy. London: J. and A. Churchil 1969: 2-26 



Google Scholar





	
[bookmark: R857E-46]46 
              Smith WL, Garavito RM, DeWitt DL. 
              Prostaglandin endoperoxide H synthases (cyclooxygenases)-1 and -2. 
              J Biol Chem. 
              1996; 
              271 
              33157-33160 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R857E-47]47 
              Spencer TE, Bazer FW. 
              Biology of progesterone action during pregnancy recognition and maintenance of pregnancy. 
              Front Biosci. 
              2002; 
              7 
              d1879-1898 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R857E-48]48 
              Thoren S, Weinander R, Saha S, Jegerschold C, Pettersson PL, Samuelsson B, Hebert H, Hamberg M, Morgenstern R, Jakobsson PJ. 
              Human microsomal prostaglandin E synthase-1: purification, functional characterization, and projection structure determination. 
              J Biol Chem. 
              2003; 
              278 
              22199-22209 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R857E-49]49 
              Tsujii M, DuBois RN. 
              Alterations in cellular adhesion and apoptosis in epithelial cells overexpressing prostaglandin endoperoxide synthase 2. 
              Cell. 
              1995; 
              83 
              493-501 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R857E-50]50 
              Tsujii M, Kawano S, Tsuji S, Sawaoka H, Hori M, DuBois RN. 
              Cyclooxygenase regulates angiogenesis induced by colon cancer cells. 
              Cell. 
              1998; 
              93 
              705-716 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R857E-51]51 
              Waclawik A, Blitek A, Ziecik AJ. 
              The effect of PGE2 on endometrial expression of PGE synthase and PGF synthase. 
              , The Bienial Joint Meeting of the UK Fertility Sociates, York, 15–18 April, Book of abstracts
              2007; 
              46 
            





PubMedGoogle Scholar





	
[bookmark: R857E-52]52 
              Waclawik A, Kaczmarek MM, Ziecik AJ. 
              Expression pattern of prostaglandin E2 synthase-1 in porcine corpus luteum and endometrium during the estrous cycle and in early pregnancy. 
              , VIIth International Conference On Pig Reproduction, Rolduc, 12–15 June, Book of abstracts
              2005; 
              110 
            





PubMedGoogle Scholar





	
[bookmark: R857E-53]53 
              Waclawik A, Rivero-Muller A, Blitek A, Kaczmarek MM, Brokken LJ, Watanabe K, Rahman NA, Ziecik AJ. 
              Molecular cloning and spatiotemporal expression of prostaglandin F synthase and microsomal prostaglandin E synthase-1 in porcine endometrium. 
              Endocrinology. 
              2006; 
              147 
              210-221 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R857E-54]54 
              Waclawik A, Ziecik AJ. 
              Differentional expression of prostaglandin synthesis enzymes in conceptus during periimplantation period and endometrial expression of carbonyl reductase/prostaglandin 9-ketoreductase in the pig. 
              J Endocrinol. 
              2007; 
              194 
              1-13 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R857E-55]55 
              Wang X, Su Y, Deb K. et al .
              Prostaglandin E2 is a product of induced prostaglandin-endoperoxide synthase 2 and microsomal-type prostaglandin E synthase at the implantation site of the hamster. 
              J Biol Chem. 
              2004; 
              279 
              30579-30587 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R857E-56]56 
              Wasielak M, Glowacz M, Kaminska K, Waclawik A, Bogacki M. 
              The influence of embryo presence on prostaglandins synthesis and prostaglandin E2 and F2alpha content in corpora lutea during periimplantation period in the pig. 
              Mol Reprod Dev. 
              2008; 
              75(7) 
              1208-1216 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R857E-57]57 
              Wilson ME, Fahrenkrug SC, Smith TP, Rohrer GA, Ford SP. 
              Differential expression of cyclooxygenase-2 around the time of elongation in the pig conceptus. 
              Anim Reprod Sci. 
              2002; 
              71 
              229-237 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R857E-58]58 
              Winther H, Ahmed A, Dantzer V. 
              Immunohistochemical localization of vascular endothelial growth factor (VEGF) and its two specific receptors, Flt-1 and KDR, in the porcine placenta and non-pregnant uterus. 
              Placenta. 
              1999; 
              20 
              35-43 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R857E-59]59 
              Ye X, Hama K, Contos JJ, Anliker B, Inoue A, Skinner MK, Suzuki H, Amano T, Kennedy G, Arai H, Aoki J, Chun J. 
              LPA3-mediated lysophosphatidic acid signalling in embryo implantation and spacing. 
              Nature. 
              2005; 
              435 
              104-108 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R857E-60]60 
              Zhang Z, Davis DL. 
              Prostaglandin E and E2 alpha secretion by glandular and stromal cells of the pig endometrium in vitro: effects of estradiol-17 beta, progesterone, and day of pregnancy. 
              Prostaglandins. 
              1991; 
              42 
              151-162 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R857E-61]61 
              Zhang Z, Krause M, Davis DL. 
              Epidermal growth factor receptors in porcine endometrium: binding characteristics and the regulation of prostaglandin E and F2 alpha production. 
              Biol Reprod. 
              1992; 
              46 
              932-936 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R857E-62]62 
              Ziecik AJ, Biallowicz M, Kaczmarek M, Demianowicz W, Rioperez J, Wasielak M, Bogacki M. 
              Influence of estrus synchronization of prepubertal gilts on embryo quality. 
              J Reprod Dev. 
              2005; 
              51 
              379-384 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R857E-63]63 
              Ziecik AJ, Blitek A, Kaczmarek MM, Waclawik A, Bogacki M. 
              Inhibition of luteolysis and embryo-uterine interactions during the peri-implantation period in pigs. 
              Soc Reprod Fertil Suppl. 
              2006; 
              62 
              147-161 
            





PubMedGoogle Scholar





	
[bookmark: R857E-64]64 
              Ziecik AJ, Jedlinska M, Rzucidlo JS. 
              Effect of estradiol and progesterone on myometrial LH/hCG receptors in pigs. 
              Acta Endocrinol (Copenh). 
              1992; 
              127 
              185-188 
            





PubMedGoogle Scholar





	
[bookmark: R857E-65]65 
              Ziecik AJ, Stepien A, Gawronska B. 
              Importance of endometrial LH receptor in induction of luteolysis and maternal recognition of pregnancy in the pig. 
              Reprod Dom Anim. 
              2000; 
              35 
              190-192 
            





CrossrefPubMedGoogle Scholar








Correspondence


[bookmark: SIG1]A. J.Ziecik 



Institute of Animal Reproduction and Food Research of Polish Academy of Sciences




Tuwima 10




10-747 Olsztyn




Poland




Phone: +48/89/535 74 22




Fax: +48/89/535 74 21




Email: ziecik@pan.olsztyn.pl
























  >
  
  

    
  

  
    
      
        

      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

  
    
      ©  Georg Thieme Verlag KG | 
      
      
        Imprint |
        Privacy policy statement |
      
      Smartphone Version
      

      
        Your Current IP Address: 54.87.40.110
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  