Techniques for Obtaining Stem Cells: Article 1
What is In vitro Fertilization (IVF)?

Vitro is Latin for “glass”. In vitro means “in glass” referring to a test tube or Petri dish.

In Vitro Fertilization is a technique that has been used for nearly thirty years for fertility purposes. A woman is given fertility medications designed to trigger the release several mature eggs from the ovaries which are collected and fertilized with sperm “in vitro” or in a lab, outside of her body. Some of the fertilized eggs or embryos are placed into her uterus and if successful, will result in a healthy pregnancy. The remaining embryos are frozen for later use if she chooses to attempt another pregnancy. Embryos for which she no longer has use will remain frozen. There are currently over 400,000 embryos stored in the U.S. by IVF clinics, the majority of which will never be used for reproduction.

Embryos created by IVF are the source of all embryonic stem cell lines currently used in federally funded research in the U.S. The embryos were grown to the blastocyst stage and the pluripotent inner mass cells were removed and grown in a Petri dish in a research laboratory. Researchers then used these cells as the starting point in a variety of investigations concerning neural development, diabetes, Parkinson’s and many other diseases. In the future, IVF methods could be used to produce embryos specifically for research use by using donor eggs and sperm to create a stem cell line.
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Stem Cell Research May

Benefit Couples Using IVF
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The origins of embryonic stem cells used in research are the IVF clinics that derive them for reproductive uses. Many couples chose to donate their unused embryos for research after a team of researchers in Wisconsin first isolated stem cells from embryos in 1998. Now this research is producing information that may ultimately result in more successful IVF pregnancies using fewer embryos. Fertility specialists are partnering with stem cell scientists in the hope that a clearer understanding of human development in these early stages will improve IVF rates. “If we can find the best way to grow embryos to get stem cells, and understand the best techniques to nurture them, then we can do studies to see if it might make a difference in our standard culture lines for things we are indeed going to place into patients,” said Dr. David Smotrich, medical director and founder of La Jolla IVF.

Smotrich has teamed up with Evan Snyder, a biologist at the Burnham Institute in San Diego. The two are working on improving embryo handling methods such as freezing and thawing embryos to decrease damage. IVF methods are much more successful than they were in 1978 when the first in vitro baby was born, but many couples still fail to conceive after multiple attempts and it isn’t always clear why. “You are dealing with a biological system whose signals we just don’t understand, by and large,” Snyder said.

Another example of how stem cell research has benefited couples hoping to conceive comes from Susan Fisher at UCSF. Dr. Fisher has been growing embryonic stem cells on a bed of human placental cells instead of the usual feeder mouse cell layer to reduce contamination by non-human proteins. This approach is now being experimented with at IVF clinics for use with the more difficult infertility cases. IVF clinics usually use a nutrient media that works well enough to keep embryos healthy enough to implant, but in some cases, embryos need the extra rich nutrients placental cells provide.

Many people disapprove of embryonic stem cell research because it destroys the human embryo. This research is showing that some of the first results of stem cell studies may improve IVF, reducing the number of embryos necessary to produce a successful pregnancy and ultimately increasing the number of babies born.
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