
Dr. Stephen Downs’ Publications 
  

2010 Downs, S.M. 2010. Regulation of the G2/M transition in rodent oocytes.  Mol Reprod Dev 77: 

566-585. 

 

 Downs, S.M., Ya, R., Davis, C. 2010.  Role of AMPK throughout meiotic maturation in the mouse 

oocyte: evidence for promotion of polar body formation and suppression of premature 

activation . Mol. Reprod. Dev. 77: 888-899 

 

2009 Downs, S.M., Mosey, J.L. and J. Klinger. 2009. Fatty acid oxidation and meiotic resumption in 

mouse oocytes. Mol Reprod Dev 76: 844-853. 

 

 Chen, J., Chi M.M., Moley K.H. and S.M. Downs. 2009. cAMP pulsing of denuded mouse 

oocytes increases meiotic resumption via activation of AMP-activated protein kinase. 

Reproduction 138: 759-770. 

 

2008 Downs, S.M. and J. Chen.  2008.  EGF-like peptides mediate FSH-induced matuation of cumulus 

cell-enclosed mouse oocytes.  Mol. Reprod. Dev., 75:105-114. 

  

 Chen, J. and S. Downs.  2008.  AMP-activated protein kinase is involved in hormone-induced 

mouse oocyte meiotic maturation in vitro.  Dev. Biol., 313:47-57 (published online in fall 

of 2007). 

 

2007 LaRosa, Cean and S.M. Downs.  2007.  Meiotic induction by heat stress in Mouse oocytes:  

involvement of AMP-activated protein kinase and MAPK family members.  Biol. 

Reprod., 476-485. 

 

2006 Downs, S.M., R. Gilles, C. Vanderhoef, P.G. Humpherson, and H.J. Leese. 2006. Differential 

response of cumulus cell-enclosed and denuded mouse oocytes in a meiotic induction 

model system. Mol. Reprod. Dev. 73: 379-389. 

 

 Chen, J., E. Hudson, M.M. Chi, A.S. Chang, K.H. Moley, G.D. Hardie and S.M. Downs. 2006.  

AMPK regulation of mouse oocyte meiotic resumption in vitro. Dev. Biol., 291:227-238. 

 

 Downs, S.M. and J. Chen. 2006. Induction of meiotic maturation in mouse oocytes by adenosine 

analogs. Mol. Reprod. Dev., 73:1159-1168. 

 

2005 LaRosa, C. and S.M. Downs. 2005. MEK inhibitors block AICAR-induced maturation in mouse 

oocytes by a MAPK-independent mechanism. Mol. Reprod. Dev. 70: 235-245. 

 

 LaRosa, C. and S.M. Downs.  2005. Stress stimulates adenosine monophosphate-activated protein 

kinase and meiotic resumption in mouse oocytes.  Publ. Online 10.1095/Biolreprod., 

105.046904. 

 

2004 Colton, S.A. and  S.M. Downs. 2004. A potential role for the sorbitol pathway in the meiotic 

dysfunction exhibited by oocytes from diabetic mice.  J. Exp. Zool. 301A:439-448. 

  

2003 Downs, S.M. and A. Verhoeven.  2003. Glutamine and the maintenance of meiotic arrest in mouse 

oocytes: influence of culture medium, glucose and cumulus cells.  Mol.  Reprod.. Dev., 

66:90-97. 

 

 Colton, S.A., P.G. Humpherson, H.J. Leese and S.M. Downs.   2003. Physiological changes in 

oocyte-cumulus cell complexes from diabetic mice that potentially influence meiotic 

regulation.  Biol. Reprod.,  69:761-770. 

 

2002  Colton, S.A., G.M. Pieper and S.M. Downs.  2002. Altered meiotic regulation in oocytes from 



diabetic mice. Biol. Reprod.,  67:220-231. 

 

 Downs, S.M., P.G. Humpherson and H.J. Leese.   2002. Pyruvate utilizaton by mouse oocytes is 

influenced by meiotic status and the cumulus oophorus.  Mol.  Reprod.. Dev.,  62:113-123. 

 

 Downs, S.M., E.R. Hudson and D.G. Hardie.  2002. A potential role for AMP-activated protein 

kinase in meiotic induction in mouse oocytes. Dev. Biol.  245:200-212.   

 

2001 Downs, S.M., J. Cottom and M. Hunzicker-Dunn.  2001.  Protein kinase C and meiotic regulation 

in isolated mouse oocytes.  Mol. Reprod. Dev., 58:101-115. 

 Downs, S.M., B. Ruan and G.J. Schroepfer, Jr.  2001. Meiosis-activating sterol and the maturation 

of isolated mouse oocytes.  Biol. Reprod., 64:80-89. 

 

 Downs, S.M.  2001.  A gap-junction-mediated signal, rather than an external paracrine factor,  

              predominates during meiotic induction in isolated mouse oocytes. Zygote, 9:71-82. 

 

2000  Downs, S.M. and E.D. Hudson.  2000. Energy substrates and the completion of spontaneous 

 meiotic maturation.  Zygote, 8:339-351. 

 

1999-2000 Downs, S.M.  1999.  Adenosine blocks hormone-induced meiotic maturation by suppressing 

purine de novo synthesis.  Mol. Reprod. Dev., 56:172-179. 

 

1998-99 Downs, S.M.  1999.  Uptake and metabolism of adenosine mediate a meiosis-arresting action on 

mouse oocytes.  Mol. Reprod. Dev., 53:208-221. 

 

1997-98 Downs, S.M., P.G. Humpherson and H.J. Leese.  1998.   Substrate utilization and maturation of 

cumulus cell-enclosed mouse oocytes:  evidence that pyrurate oxidation does not mediate 

meiotic induction.  J. Reprod. Fert., 110:1-10. 

 

 Downs, S.M., P.G. Humpherson and H.J. Leese.  1998.  Meiotic induction in cumulus cell-

enclosed mouse oocytes: involvement of the pentose phosphate pathway.  Biol. Reprod. 

58, 1084-1094. 

 

 Downs, S.M.  1998.  Precursors of the purine backbone augment the inhibitory action of 

hypoxanthine and dibutyryl cAMP on mouse oocyte maturation.  J. of Exper. Zool., 

282:376-384. 

 

 Downs, S.M.  1997.  Hypoxanthine regulation of oocyte maturation in the mouse:  insights using 

hypoxanthine phosphoribosy/transferase-deficient animals.  Biol. Reprod., 57:54-62. 

 

1996-97 Dienhart, M.K., M.J. O'Brien, and S.M. Downs. 1997. Uptake and salvage of hypoxanthine 

mediates developmental arrest in preimplantation mouse embryos. Biol. Reprod. 56: 1-

13. 

 

 Downs, S.M. and A.M. Mastropolo. 1997. Culture conditions affect meiotic regulation in cumulus 

cell-enclosed mouse oocytes. Mol. Reprod. Dev. 46: 551-566. 

 

 Downs, S.M. 1997. Involvement of purine nucleotide synthetic pathways in gonadotropin-induced 

meiotic maturaiton in mouse cumulus cell-enclosed oocytes. Mol. Reprod. Dev. 46: 155-

167. 

 

 Dienhart, M.K. and S.M. Downs. 1996. Cyclic AMP reversal of hypoxanthine-arrested 

preimplantation mouse embryos is EDTA-dependent. Zygote 4: 129-137. 

 



1995-96 Downs, S.M., P.G. Humpherson, K.L. Martin and H.J. Leese.  1996. Glucose utilization during 

gonadotropin-induced meiotic maturation in cumulus cell-enclosed mouse oocytes.  Mol. 

Reprod. Dev. 44:121-131. 

 

 Downs, S.M. and M. Hunzicker-Dunn.  1995. Differential regulation of oocyte maturation and 

cumulus expansion in the mouse oocyte-cumulus cell complex by site-selective analogs 

of cyclic adenosine monophosphate.  Dev. Biol., 172:72-85. 

 

1994-95 Downs, S.M. 1995. The influence of glucose, cumulus cells, and metabolic coupling on ATP 

levels and meiotic control in the isolated mouse oocyte. Dev. Biol. 167, 502-512. 

 

 Downs, S.M. 1994. Induction of meiotic maturation in vivo in the mouse by IMP dehydrogenase 

inhibitors: Effects on the developmental capacity of ova.  Mol. Reprod. Dev. 38, 293-302. 

 

1993-94 Downs, S.M.  and Mastropolo, A.M.  1994.  The participation of energy substrates in the control 

of meiotic maturation in murine oocytes.  Dev. Biol. 162, 154-168. 

 Downs, S.M.  1994.  High performance liquid chromatography analysis of hypoxanthine 

metabolism in mouse oocyte-cumulus cell complexes: effects of purine metabolic 

perturbants.  Biol. Reprod. 50,1403-1412. 

 

1992-93 Downs, S.M.  1993.  Purine control of mouse oocyte maturation:  Evidence that nonmetabolized 

hypoxanthine maintains meiotic arrest.  Molec. Reprod. Dev., 35:82-94. 

 

 Downs, S.M.  1993.  Factors affecting the resumption of meiotic maturation in mammalian 

oocytes.  Theriogenology, 39:65-79. 

 

 Fagbohun, C.F. and S.M. Downs.  1992.  Requirement for glucose in ligand-stimulated meiotic 

maturation of cumulus cell-enclosed mouse oocytes.  J.  Reprod. Fert., 96:681-697.  

 

 Downs, S.M., R. Buccione, and J.J. Eppig.  1992.  Modulation of meiotic arrest in mouse oocyte by 

guanyl nucleotides and modifiers of G proteins.  J. Exp. Zool., 262:391-404. 

 

1991-92 Fagbohun, C.F. and S.M. Downs.  1991.  Metabolic coupling and ligand-stimulated meiotic 

maturation in the mouse oocyte cumulus cell complex.  Biol. Reprod., 45:851-859. 

 

 Downs, S.M., M.P.D. Dow, and C.F. Fagbohun.  1991.  The meiotic response of cumulus cell-

enclosed mouse oocytes to follicle-stimulating hormone in the presence of different 

macromolecules.  J. Exp. Zool., 258:373-383. 

 

 Downs, S.M. and M.P.D. Dow.  1991.  Hypoxanthine-maintained two-cell block in mouse 

embryos:  dependence on glucose and effect of hypoxanthine phosphoribosyl transferase 

inhibitors.  Biol. Reprod., 44:1025-1039. 

 

1990-91 Downs, S.M.  1990.  Stimulation of parthenogenesis in mouse ovarian follicles by inhibitors of 

IMP dehydrogenase.  Biol. Reprod., 43:427-436. 

 

 Downs, S.M.  1990.  Protein synthesis inhibitors prevent both spontaneous and hormone-induced 

maturation of isolated mouse oocytes in vitro.  Molec. Reprod. and Develop., 27:235-243. 
 

1989-90 Downs, S.M.  1989.  Specificity of epidermal growth factor action on maturation of the murine 

oocyte and cumulus oophorus in vitro.  Biol. Reprod., 41:371-379. 

 

 Fagbohun, C.F. and S.M. Downs.   1990. Maturation of the mouse oocyte-cumulus cell complex:  

stimulation by lectins.  Biol. Reprod., 42:413-423. 

 



1988-89 Downs, S.M., S.A.J. Daniel, E.A. Bornslaeger, P.C. Hoppe and J.J. Eppig.  1989.  Maintenance of 

meiotic arrest in mouse oocytes by purines:  modulation of cAMP levels and cAMP 

phosphodiesterase activity.  Gamete Res., 23:323-334. 

 

1987-88 Downs, S.M., S.A.J. Daniel and J.J. Eppig.  1988.   Induction of maturation in cumulus cell-

enclosed mouse oocytes by follicle-stimulating hormone and experidermal growth factor:  

Evidence for a positive stimulus of somatic cell origin.  J. Exp. Zool.  245:86-96. 

 

 Eppig, J.J. and S.M. Downs.  1988.  Gonadotropin-induced murine oocyte maturation in vivo  is 

not associated with decreased cyclic adenosine monophosphate in the oocyte-cumulus 

cell complex.  Gamete Res., 20:125-131. 

 

 Downs, S.M. and J.J. Eppig.  1987.  Induction of mouse oocyte maturation in vivo by perturbants 

of purine metabolism.  Biol. Reprod., 36:431-437. 

 

 Eppig, J.J. and S.M. Downs.  1987.  The effect of hypoxanthine on mouse oocyte growth and 

development in vitro:  Maintenance of meiotic arrest and gonadotropin-induced oocyte 

maturation.  Dev. Biol., 119:313-321. 

 Downs, S.M., D.L. Coleman and J.J. Eppig.  1986.  Maintenance of murine meiotic arrest:  Uptake 

and metabolism of hypoxanthine and adenosine by cumulus cell-enclosed and denuded 

oocytes.  Dev. Biol., 117:174-183. 

 

 Downs, S.M., A.C. Schroeder and J.J. Eppig.  1986.  Serum maintains the fertilizability of mouse 

oocytes matured in vitro by preventing hardening of the zona pellucida.  Gamete Res., 

15:115-122. 

 

 Downs, S.M., A.C. Schroeder and J.J. Eppig.  1986.  The developmental capacity of mouse 

oocytes following maintenance of meiotic arrest in vitro.  Gamete Res., 15:305-316. 

 

 Downs, S.M. and J.J. Eppig.  1985. A follicular fluid component prevents gonadotropin reversal of 

cyclic adenosine monophosphate-dependent meiotic arrest in murine oocytes.  Gamete 

Res., 11:83-97. 

 

 Downs, S.M., D.L. Coleman, P.F. Ward-Bailey and J.J. Eppig.  1985.  Hypoxanthine is the 

principal inhibitor of murine oocyte maturation in a low molecular weight fraction of 

porcine follicular fluid.  Proc. Nat'l. Acad. Sci. USA, 82:454-458. 

 

 Downs,  S.M. and J.J. Eppig.  1984.  Cyclic AMP and ovarian follicular fluid act synergistically to 

inhibit mouse oocyte maturation.  Endocrinology, 114:418-427. 

 

 Eppig, J.J. and S.M. Downs.  1984.  Chemical signals that regulate mammalian oocyte maturation.   

Biol. Reprod., 30:1-11. 

 

 Downs, S.M. and F.J. Longo.  1983.  An ultrastructural study of preovulatory apical development 

in mouse ovarian follicles:  Effects of indomethacin.  Anat. Rec., 205:159-168. 

 

 Downs, S.M. and F.J. Longo.  1983.  Prostaglandins and preovulatory follicular maturation in 

mice.  J. Exp. Zool., 228:99-108. 
 

 Downs, S.M. and F.J. Longo.  1982.  Effects of indomethacin on preovulatory follicles in 

immature, superovulated mice.  Am. J. Anat., 164:265-274. 

  


