
1



2



3



4



5



Signal à Transfer the signal = signal transduction/ receive the signal 
à Amplify (make louder à Cause Response
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Sound not good, try the swf

7



8



9



10



11



12



13



14



15



16



17



18



19



20



21



Insulin like growth factor
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Signaling pathways activated by FSH are displayed. Initially FSH 
binding to the FSH receptor causes receptor coupled G proteins to 
activate adenylate cyclase (AC) and increase intracellular cAMP 
levels. Multiple factors can be activated by cAMP in Sertoli cells 
including PKA that can phosphorylate a number of proteins in the cell 
and also regulate the expression and activity of numerous 
transcription factors including CREB. FSH also causes Ca2+ influx 
into Sertoli cells that is mediated by cAMP and perhaps PKA 
modification of surface Ca2+ channels. Depolarization of the cell is 
also involved in Ca2+ influx. Elevated Ca2+ levels can activate 
calmodulin and CaM kinases that have multiple potential downstream 
effects including the phosphorylation of CREB. During puberty, FSH 
activates the MAP kinase cascade and ERK kinase in Sertoli cells 
most likely via cAMP interactions with guanine nucleotide exchange 
factors (GEFs) and activation of Ras-like G proteins. ERK is capable 
of activating transcription factors including SRF, c-jun and CREB. In 
granulosa cells, FSH also activates the p38 MAP kinase. FSH and 
cAMP also likely act through GEFs to activate PI3-K and then 
phosphoinositide dependant protein kinase (PDK1) and PKB in 
Sertoli cells. Studies of granulosa cells identified Forkhead 



transcription factor (Forkhead), SGK (glucocorticoid-induced kinase) and 
GSK-3 (glycogen synthase kinase-3) as additional downstream targets of the 
PI3-K pathway. FSH also mediates the induction of PLA2 and the subsequent 
release of arachadonic acid

http://www.reproduction-online.org/content/130/1/15.figures-only
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Potential testosterone signaling pathways in Sertoli cells: Two potential 
pathways are proposed for testosterone-induced CREB 
phosphorylation. In one pathway (left side, 1), testosterone (T) 
binding to AR allows AR to bind with and activate Src tyrosine kinase 
(SRC) resulting in the stimulation Ras and Raf-1 kinase and the 
activation of the MAP kinase pathway. In the second pathway (right 
side, 2), testosterone induces Ca2+ influx into Sertoli cells that then 
may cause calmodulin (CaM) to stimulate CaM kinase to translocate 
to the nucleus and transiently phosphorylate CREB within 1 minute. 
Ca2+ may also stimulate a slower, more persistent pathway in which 
protein kinase C (PKC), guanine nucleotide exchange factors (GEFs) 
or PKA stimulate Ras or a Ras like GTP binding protein resulting in 
the activation of the MAP kinase pathway. Both pathways are 
capable of inducing CREB phosphorylation and CREB-mediated 
gene expression.

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC503720/



34



35



36



37



38



39



40



41



http://www.nature.com/clpt/journal/v89/n1/fig_tab/clpt2010226f2.html
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Erythropoietin (EPO): A hormone produced by the kidney that promotes 
the formation of red blood cells in the bone marrow. EPO is a 
glycoprotein (a protein with a sugar attached to it). 
The kidney cells that make EPO are specialized and are sensitive to 
low oxygen levels in the blood. These cells release EPO when the 
oxygen level is low in the kidney. EPO then stimulates the bone marrow 
to produce more red cells and thereby increase the oxygen-carrying 
capacity of the blood.
EPO is the prime regulator of red blood cell production. Its major 
functions are to promote the differentiation and development of red 
blood cells and to initiate the production of hemoglobin, the molecule 
within red cells that transports oxygen. 
EPO has been much misused as a performance-enhancing drug 
(�blood doping�)  in endurance athletes including some cyclists (in the 
Tour de France), long-distance runners, speed skaters, and Nordic 
(cross-country) skiers. When misused in such situations, EPO is 
thought to be especially dangerous (perhaps because dehydration can 
further increase the viscosity of the blood, increasing the risk for heart 
attacks and strokes. EPO has been banned by the Tour de France, the 
Olympics, and other sports organizations.
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http://diabetesmanager.pbworks.com/w/page/17680187/Exercise%20an
d%20the%20Regulation%20of%20Blood%20Glucose

Insulin signaling pathways involved in stimulating glucose transport. 
Insulin binding to the IR results in phosphorylation of tyrosine residues 
(in green) on the receptor and substrates such as IRS-1. Docking of the 
regulatory subunit of PI3-kinase to phosphotyrosine residues of IRS-1 
activates its serine/threonine kinase activity and the phosphorylation 
cascade involving PDKs and Akt. While these steps are necessary for 
the recruitment of intracellular pools of insulin-responsive glucose 
transport to the plasma membrane, the mechanism connecting Akt to 
cellular trafficking of GLUT4 is not known.
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