Techniques for Obtaining Stem Cells: Article 3

How are Umbilical Cord Blood

and Bone Marrow Used?

There are three main types of blood cells; erythrocytes (red blood cells), leucocytes (white blood cells) and platelets. Each cell type has specific functions related to oxygen exchange, the immune system and clotting and requires constant replenishment as cells age or are destroyed as part of the immune response. New blood cells are produced in the bone marrow by multipotent blood forming adult stem cells. These adult stem cells can also be found in umbilical cord blood and in small amounts in the blood stream. Both umbilical cord blood and bone marrow transplant procedures are used to treat blood cancers such as leukemia and genetic blood disorders such as sickle cell anemia. First, a patient’s diseased cells are usually destroyed and removed through chemotherapy and radiation. Healthy cells from either a genetically matched bone marrow donor or an umbilical cord blood donor are then given through the central venous catheter into the bloodstream. The stem cells make their way to the patient’s own bone marrow and if the procedure is successful, begin making healthy new blood cells.

A bone marrow transplant is the best-known and oldest stem cell therapy, with the first successful transplant (between identical twins) taking place in 1956. Cord blood transplantation is still relatively new and the umbilical cord has typically been thrown away after birth. However, doctors now commonly ask parents if they would like to preserve it. Rejection is less common with umbilical cord blood transplants, because the cells have not developed features that the patient’s immune system might recognize as foreign.
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Susan Orr was six months pregnant when her 2 year old son Brandyn was diagnosed with leukemia. She and her then-husband, Bob, had never heard of cord blood when an oncologist suggested they save the umbilical cord blood from the birth of their second son, Kaelyn. Willing to do anything that might help Brandyn, they agreed without even thinking about the cost.

The blood remaining in the umbilical cord and placenta after a woman gives birth is rich in adult stem cells that have the ability to develop into many types of blood cells. Beginning in 1988, cordblood transplants have been used to treat blood disorders and regenerate immune cells following chemotherapy. The Orrs signed on with a private cord-blood bank and paid a $1,000 fee to have the blood collected and stored. They did the same when two more sons, Devyn and Jadyn were born in the next few years.

Meanwhile, Brandyn continued treatment, and after three difficult years, his cancer went into remission. It seemed the cord blood wasn’t needed after all.

Brandyn’s parents didn’t think much of his complaints about feeling tired and sore during a family vacation to Florida. But when he fell down on the playground and couldn’t get up, they rushed him to the hospital. Their worst fear was confirmed – the leukemia had returned. The only hope this time was a transplant, and there was not time to wait for a donor. They asked to have the banked cordblood tested. Kaelyn’s blood was not a match, but to everyone’s relief, Devyn’s was.

Before the transplant could be performed, 6-year-old Brandyn had to endure weeks of radiation and chemotherapy in order to destroy the cancerous cells. After the treatment, a syringe containing his brother’s cord blood cells was pushed into an intravenous tube. The transplant took five minutes. Brandyn was required to stay in the hospital for five weeks after the procedure, then return for weekly check ups and treatments.

Today, Brandyn has been cancer free for nearly 6 years. He plans to be a computer programmer, or a repairman, or even an artist. Since his parent’s divorce, he’s the man of the house and helps out by doing everything from installing a new ceiling fan to fixing the VCR. He’s glad his past with leukemia is over and now spends his time dreaming about the future.
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