What is the importance of growth hormones?

· What is the current status of BST with the FDA?

· What are the steps that a new drug needs to go through in order to be approved?

· Why would this be important to the ag community?

· Why do these drugs need to go through the FDA?

· What are some drugs currently under investigation by the FDA and being researched by pharmaceutical companies?

Learning Objectives

· Understand the effects that bovine somatotropin has on the cow.

· Understand the arguments for and against the use of growth hormones in cows.

· Appreciate the amount of testing and research a drug needs to go through to be legally marketable.

Terms

· Endogenous

· Exogenous

· Somatotropin

· Negative Feedback System

· Gluconeogenesis

· Pituitary 

What is bovine somatotropin and what effects does its use have on a cow?

· Bovine somatotropin, or BST for short, is a naturally occurring protein in cows that affects milk production.

What is bovine somatotropin and what effects does its use have on a cow?

· BST is naturally produced by the pituitary gland of the cow.

· This hormone stimulates the liver to produce an insulin-like growth factor (IGF-1), that is a protein hormone that helps turn nutrients into milk.

Bovine Somatotropin (cont)

· IGF-1 is carried by the bloodstream to the cow’s mammary glands in the udders, where it stimulates milk production.

· Growth hormones can be used for many purposes including increased milk production, increased growth, and increased growth rate.

Bovine Somatotropin (cont)

· Additional injections of BST into the bloodstream of the cow have been shown to increase the amount of IGF-1 produced by the liver, in turn causing an increase in milk production by the cow.

Bovine Somatotropin (cont)

· The BST works in cows on the basis of a negative feedback system.

· A negative feedback system has the ability to slow down or shut down the production of a substance if too much of that substance is being produced.

Bovine Somatotropin (cont)

· The growth hormone BST causes an increase in protein synthesis, amino acid production, and gluconeogenesis, the synthesis of glucose by the liver from amino and fatty acids.

· The increased levels of glucose and proteins will cause the pituitary gland to stop producing the growth hormone until glucose and protein levels begin to fall.

What are arguments for and against the use of growth hormones in cows?

· The major controversy surrounding the use of BST is an emotional one.

Supporters of BST…

· Although synthetic BST is exogenous, or made outside the body, and natural BST is endogenous, or make inside the body, there is no difference between the two types of growth hormone.

Supporters of BST…

· BST has been developed and researched for over 30 years and has been approved for use by the FDA (Food and Drug Administration).

· BST is in all milk and has been proven through laboratory testing to be harmless to humans because it is species specific, meaning only certain species of organisms have the ability to utilize the substance.

Supporters of BST…

· BST provides a significant increase in the amount of milk a dairy farmer produces, meaning increased profits for the farmer.

Opposition to the use of BST…

· Increased BST levels in cows can lead to a higher incidence of mastitis and lengthen the period of time before a cow returns to her heat cycle after lactation.

· Even synthetic BST is a genetically modified organism and therefore should not be consumed by humans. 

Opposition to the use of BST…

· Modifying the natural BST levels in cows is not healthy for the cow or ethically correct.

· Thin cows may become thinner with the use of BST as nutrients are used in increasing amounts for milk production instead of body maintenance.

What is the amount of testing and research that a drug must go through to become legally marketable?

· The approval of any drug for use in humans or animals is a long and extremely expensive endeavor.

Testing and Research (cont.)

· All drugs begin with laboratory research and development.

· BST was first noted for the ability to increase milk production in 1936 by Russian scientists.

Testing and Research (cont.)

· After years of research, the drug is ready to begin testing with the FDA.

· The FDA independently tests the drug over a period of years to insure that the drug has the desired effect and does not create any unwanted side effects.

· Synthetic BST began serious testing in 1979 and did not receive full approval by the FDA for production until 1993 by the Monsanto company.

Testing and Research (cont.)

· As the drug is being researched, tested, and retested, companies interested in producing the drug must pay for the laboratory costs and testing costs.

· These costs may spiral into the hundreds of millions of dollars before the company even begins production of the drug.

Review/Summary

· How does the cow naturally produce BST?

· How does a negative feedback system in the cow regulate the amount of BST produced?

· Discuss the method of creating synthetic BST in a laboratory and how increased levels of BST will increase milk production in cows.

Review/Summary

· What are the pros and cons of BST use?

· Discus the amount of time and money needed to research and develop a drug for market in the US.

· Compare BST development to other drugs for humans or animal use.

