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Seminiferous tubule. Coloured Scanning Electron Micrograph (SEM) of a 
sectioned seminiferous tubule, the site of sperm production in the human testis. 
The tubule contains a swirl of forming sperm cells (blue). Each testis is packed 
with seminiferous tubules. The tubules are lined by a stratified epithelium 
containing two types of cell: Sertoli cells, which nourish developing sperm, 
and spermatogenic cells, which produce the sperm. The sperm are released 
into the cavity of the tubule to migrate to the epididymis, where they mature. 
Around the seminiferous tubule are Leydig cells (orange) which produce 
testosterone. Magnification: x200 at 5x7cm size
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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/



13



14



15



16



http://resources.ama.uk.com/glowm_www/graphics/figures/v5/0120/015f.gif
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Ovaries, Follicles, limited Number of eggs, hormonal control release one egg 
per month

Fallopian tubes, uterus, cervix, vagina (acidic for protection)

Again, What can go wrong?
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Explain Chromosome problem
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Function:  Combine haploid sets of chromosomes

Of 280 million into vagina, 200 reach far into the oviduct 

Undergo capicitation - female secretions activate sperm motility and remove 
some molecules that adhered in the semen; required for acrosmal reaction.

In artifical fertilization, the sperm must be soaked infallopian tube secretions  
or activated artificially. With calcium ions, and other compounds

Survival rates:  don’t last for ever.  
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Activate the metabolism of the egg - begin development  -- due to sharp rise 
in Ca++ ions

Increase in cell respiration rates.
RNA molecules ready and waiting for signal to begin protein synthesis and 
DNA replication -- mitosis!  Cleavage

Calcium ions are released from the endoplasmic reticulum -- starts at the point 
of sperm penetration  -- starts at the point of sperm penetration. ==>  Triggers 
mitosis.
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https://www.bioscience.org/2001/v6/d/abbott/fulltext.php?bframe=figures.htm

Figure 2. Working model of fertilization-induced signal transduction pathways 
required for CG secretion and cell cycle progression. While several steps are 
shown within the box for CG release, steps for cell cycle progression are not 
shown since they are not the subject of this review. The three Ca2+ peaks 
represent oscillations upon fertilization which normally continue in much 
greater number for several hours. The question mark indicates evidence for a 
pathway based on in vitro data in other vertebrate eggs or parthenogenetic
activation without sperm as well as unknown factors which induce CG 
exocytosis in response to Ca2+ elevation and/or kinase activation. PIP2, 
phosphoinositol bisphosphate; DAG, diacylglycerol; PKC, protein kinase C; 
IP3, inositol trisphosphate; ER, endoplasmic reticululum; MPF, maturation-
promoting factor; CG, cortical granule.
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Zygote (Day 1)

Zona outside (Easy to see in left picture)

Cleavage with some follicle cells still attached (Day 2-3) (Right hand photos)
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Day 3-4

Cells getting smaller -- no growth -- cleavage



41

Trohoblast on the right surrounds the embryo
Around Day 3-4 mass of cells (after about 8 cells); the cells form tight 
junctions with one another (Compaction) - huddle together, seal off any space 
in the center

Divide to become 16 cells = morula

Morula has some internal cells and some external cells  Right slide)

Outer become trophoblast  Chorion, villi, placenta, hormones (hCG), 
immunosuppression

Inner one =  INNER CELL MASS

ICM gives rise to embryo, yolk sac, allantois, and amnion

DIFFERENTIATION has occurred!



We growth, and Differentiation,   then Morphogenesis
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In the fallopian tube, it grows within the zona

Zona prevents sticking to the fallopian tube (Prevents ectopic preg.)

DAY 5-6  embryo releases enzymes to digest through the zona and contacts the 
endometrium cells

Endometrium - sticky and bind to proteins on the embryo surface - receptor 
shape match

Trophoplast secretes enzymes to digest the endometrial cells and burys self in 
the wall.
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Performed at about 10-12 weeks of pregnancy (after organogenesis), earlier 
than Amnio (at 15-18 weeks)
CVS has about a 0.5-1.0% greater risk than amniocentesis for causing a 
miscarriage (Risk is .5 to 1% for miscarriage)

�First, the vagina and cervix are thoroughly cleansed with an 
antiseptic. Then, using ultrasound as a guide, a physician 
inserts a thin tube through a woman’s vagina and cervix 
(transcervical CVS) to the villi, and uses gentle suction to 
remove a small sample. No anesthetic is required. Some 
women say CVS doesn’t hurt at all; others experience 
cramping or a pinch when the sample is taken.

Depending upon an individual woman’s anatomy, the physician 
may choose to reach the chorionic villi by inserting a needle 
through the abdominal wall (transabdominal CVS), also using 
ultrasound guidance. Studies have found the two forms of CVS 
to be equally safe, unless the woman has a retroverted 
(tipped) uterus, in which case the risk of miscarriage is higher 
if the procedure is done transcervically. Therefore, 



transabdominal CVS is recommended for women with a retroverted 
uterus. If the location of the placenta prevents this procedure, 
amniocentesis can be considered as an alternative.

Risk of infection and amniotic fluid leakage  risk of miscarriage:  1/100 to 1/200 
(Amnio:  1/200 to 1/400)

It's used to check for certain disorders, such as Down syndrome, in everyone who's 
tested. But it's used to look for certain other problems, such as Tay-Sachs disease, 
cystic fibrosis, or sickle cell anemia, but only if your baby is thought to be at risk for 
them. The test can't detect neural tube defects, such as spina bifida.

About 4% of women who have had CVS have had a miscarriage following the test. 
We do not know which of the miscarriages are actually due to the test, although it is 
believed that many of them are not due to the test but occur spontaneously
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Sed to diagnose and especially rule out genetic diseases of the fetus

UPerformed at about 15 - 18 weeks of pregnancy (after organogenesis)

Amniocentesis is performed by inserting a thin, hollow needle 
into the uterus and removing some of the amniotic fluid that 
surrounds the baby. During the procedure, the pregnant 
woman lies flat on her back on a table. Her belly is cleansed 
with an iodine solution and the physician, using ultrasound to 
guide her, inserts a thin needle through the abdomen and 
uterus into the amniotic sac. She then withdraws about one to 
two tablespoons of fluid and removes the needle. After the 
sample is taken, the physician uses ultrasound to check that 
the fetal heartbeat is normal. The entire procedure takes just 
a few minutes.

Living cells from the fetus float in the amniotic fluid. After a 
sample of amniotic fluid is removed, these cells are grown in a 
laboratory for one to two weeks, then tested for chromosomal 
abnormalities or various genetic birth defects. Test results 



usually are available within 3 weeks. Because AFP can be measured 
directly, without waiting for cells to grow, results of this test may 
take only a few days. 

Amniocentesis does carry some small risk of causing a miscarriage. 
This risk is usually quoted at 0.25 - 0.5% That means that 99.5% of 
the pregnancies will go on from that point without miscarriage 
attributable to the amnio.
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http://www.youtube.com/watch?v=B84MewU8h7Y
Animation of human labor and birth
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