Section

Animal Science

Unit


Unit 6: Reproduction and Genetics

Lesson Title

Lesson 5: Estrus Synchronization

Student Learning Objectives/Enablers


As a result of this lesson, the student will. . .

1. Understand the drugs that alter the estrus cycle and why they work,

2. Be able to understand how synchronization programs work by studying several different programs,

3. List the benefits of estrus synchronization.

Time:  Instruction time for this lesson:  50 minutes

Resources/References  

· Biology The Dynamics of Life, Biggs, Kapicka, and Lundgren  

· ABS A.I. Management Manual.  

· Cow-Calf Management Guide – Cattle Producer’s Library, Cooperative Extension System.  

· Select Sires 2004 Beef Sire Directory.

Tools, Equipment, and Supplies

· Overhead Projector

· 1 Copy per student (A.S.Repro.9.Assess)

· Student Notebooks

· Writing Surface

· Writing Tools

· Scissors

· Glue

· Stopwatch

· Large Butcher Paper for Posters

· Utensils for Poster Making

· Tape

· Transparency or PowerPoint of (Unit 5 Reproduction and Genetics, Lesson 5 – Estrus Synchronization T.M.A-G)

Key Terms

synchronization

GnRH (Gonadotropin-releasing hormone)

PGF (prostaglandin)

MGA (melengestrol acetate)

EAZI-BREED CIDR

Interest Approach

Have several stopwatches available.  Ask for as many volunteers as you have stopwatches.  Have your volunteers stand in a straight line.  Ask the entire class how many days the estrous cycle is in a cow.  Wait for the response of 21 days.  Explain that each person with a stopwatch will start their watch when you say their name.  Have them wait in the line until their 21 seconds is up.  Once their 21 seconds is up, have them take two steps forward from the rest of the line.  Make sure, as the teacher, you are spreading out the timing of the students moving in front of the original line.  You want to demonstrate how different each cow’s cycle is and that if you can breed all the animals in a 3-5 day period how much easier the whole A.I. process can be using synchronization.  For now you are demonstrating cows that are not synchronized.

Today we will explore the estrous cycle in more detail and find ways that producers can use it to their advantage.   The first question of the day is, “How many days are in the estrous cycle of the cow?”

Super, 21 days is correct!!

This leads me to our first activity of the day!  I need (as many volunteers as you have stopwatches) volunteers.  Who wants to help me demonstrate our first discovery?

Great, those of you that volunteered should each have a stopwatch.  When I say go, please go to the front of the room and make a straight line.  Go!

Good job. Now I want each of you to start your watch when I say your name.  At 21 seconds take two steps forward from the line.  Are there any questions?

Now start calling on the volunteers randomly – make sure you take your time as you want to demonstrate how long the breeding season could be if cows stay in their natural estrous cycle.

Now that everyone has moved their two steps forward, let’s imagine that our group of volunteers is our cow herd and when they hit their 21 second mark they were at day 1 (estrus) in their cycle.  What does that mean?  Take responses from class.
Correct!  It means that it is the day that the cow is receptive to the bull and can be bred to have a calf.

Let’s also imagine that every time our volunteers took two steps forward that those were different days or possibly different weeks.  If you were Artificially Inseminating (AI) this group of heifers, how much time is it going to take of your busy schedule?

A ton of time!  Now let’s try this process a different way.  Volunteers, back to your line.  Now when I say, “Go,” everyone needs to start their watch.  I know you all won’t start at the same exact time but it will be very close.  When you hit your 21 second mark, take two steps forward. “Go!!”

Good job.  Now let’s imagine that every volunteer in this herd of cows hit day 1 in a three to five day period.  Does that decrease your man hours used to A.I. your herd? Lead to increased efficiency, etc.
Of course, it does.  Now think about what other advantages come into play here.  Shorter calving season and a more uniform calf crop are just a couple.  Does anyone know what it is called when we make our cows come into heat at the same time?

Yes, synchronization.

Volunteers, back to your seats – thank you for your help.  Now, everyone prepare to discover how to synchronize your cow herd and take advantage of the manipulation of the estrous cycle.

Summary Of Content And Teaching Stratgies

Objective 1.  Understand the drugs that alter the estrus cycle and why they work.

Show and have students take notes on the following slide (Unit 5 Reproduction and Genetics, Lesson 5 Estrus Synchronization TM.A)

The first part of synchronization that we are going to discover is the products used to alter the estrus cycle.  All of the following products should be handled carefully and drug labels should be followed and read before using.

I. Synchronization Products

A. GnRH (Gonadotropin-releasing hormone)

1. Cystorelin

2. Factrel

3. Fertagyl

4. OvaCyst

B. PGF (prostaglandin)

1. Lutalyse

2. Estrumate

3. ProstaMate

4. InSynch

C. MGA (melengestrol acetate)

D. EAZI-BREED CIDR

Now that you know the products that are used let’s find out why they work and how they work. First let’s review the estrus cycle and observe how the corpus luteum plays a role the estrous cycle.  

Show (Unit 5 Reproduction and Genetics, Lesson 5 Estrus Synchronization TM.B)  This is the same illustration of the estrus cycle as you have shown before.  Reference back to the lesson on Estrus and ask them to remind you what occurs at each step.  In order for students to understand the estrus cycle it is imperative that they notice the CL development and regression.  Synchronization products only work in certain days of the estrous cycle.  Show (Unit 5 Reproduction and Genetics, Lesson 5 Estrus Synchronization TM.C)

II. How Synchronization Products Work

A. GnRH – Causes the release of both FSH and LH, which causes follicles to grow on the ovaries and ovulate.  When GnRH is used in conjunction with other synchronization products it is proven to induce fertile estrus cycles in cows that are not cycling or anestrus (not prepubital heifers!)

B. Prostaglandin – Causes destruction or regression of the CL.  If given in days 6-17, it will cause regression of the corpus luteum that will cause an early onset of estrus.  By studying the estrous cycle chart it is obvious that prostaglandin will not cause estrus in certain days due to the fact that days 1-5 there is no developed corpus luteum.  In similar fashion, animals in days 18-21 will have no reaction to the prostaglandin due to the fact that the CL is already regressing.  The good thing about animals in this part of the cycle is that they will come into heat anyway.  This means that with one injection of prostaglandin cattle in days 6-21 will come into heat.

C. MGA (Melengestrol Acetate and prostaglandin)– Feed additive that suppresses estrus.  Usually only recommended for special circumstances, ask your veterinarian.  Basically it suppresses estrus to reset the cycle.  You then wait several days, depending on the protocol to make sure a CL is present.  Once the waiting period is over eventually a shot of prostaglandin is administered to regress the CL and eventually cause heat.

D. EAZI-BREED CIDR – Vaginal Insert that delivers the hormone progesterone.  Progesterone inhibits follicular development and suppresses estrus.  You insert a progesterone insert for several days, depending on your protocol.  Remember that when progesterone is produced in the body naturally a CL releases the hormone.  Because of this fact as soon as you pull the CIDR you give a shot of prostaglandin and the CL is regressed to eventually cause heat.

Now that we have gone through synchronization drugs and how they work we are going to do an activity to help you remember the products and what they do.  I don’t expect you to know the brand names because if you have these in your notes you can reference them when you need to know.  However, it is important that you know the main hormones and what they do.  Because of that I am going to divide you into 4 groups one being each hormone.  Your group will then use a Picasso Moment to draw in an abstract way items that will help you remember what each hormone does.  I am going to count you off into your groups.  (Count Groups)  The ones are going to do GnRH, the twos are going to do Prostaglandins, the threes will do MGA, and the fours will do the EAZI-BREED CIDR.  

Designate areas of the room for groups to go.  Once students are in their areas ask for one person from each group to get the paper and drawing utensils.

O.K., once I say go, I need ones to go _______, the twos to go_______, the threes to go_________, and the fours to go____________.  Go.

Now that you are in your areas designate one person to come forward for your paper and writing utensils.  

Listen up.  Now that you have your materials you have 5 minutes, when I say go, to dazzle me with your creativity.  Please think of ways to help your class remember each hormone.  GO!

Your five minutes is up.  Now I want you to designate a speaker from each group to stand up and teach us about your hormone.

Have each group give their explanation, prompt them if you have to.

Thank you those are all wonderful explanations.

Designate a place for students to hang their posters for further reference in the day’s lesson. Provide tape for each group.

Wonderful Job everyone, let’s go on to discover more about how to take advantage of synchronization in cattle.

Objective 2. Be able to understand how synchronization programs work by studying several different programs.

As the instructor you need to go through each protocol studying the days and understanding why the programs work.  The explanations from above pretty much describe why each program works; just make sure you make those points very clear when you study the protocols.

Now that we have explained how the synchronization drugs work, we will look at and study several different programs.  The first ones will be the One and Two Injection Prostaglandin Programs.  Show (Unit 5 Reproduction and Genetics, Lesson 5 Estrus Synchronization M.D.)  

The next ones will be the Select Sires Synchronization Systems. Show (Unit 5 Reproduction and Genetics, Lesson 5 Estrus Synchronization E.).  
Last, we will look at the EASI-BREED CIDR program.  Show (Unit 5 Reproduction and Genetics, Lesson 5 Estrus Synchronization TM F.)

Now that you see all the different programs, realize that these aren’t the only ones available.  There are many and you should visit with a veterinarian to reach your reproductive goals for your particular herd.

Objective 3.  List the benefits of estrus synchronization
Now that you understand how synchronization works you need to understand the benefits of estrus synchronization.  Let’s list the several benefits.  Show (Unit 5 Reproduction and Genetics, Lesson 5 Estrus Synchronization T.M.G)
III. Benefits of Estrus Synchronization In An A.I. Program

1. Increased A.I pregnancy rates by having more cows detected in heat.

2. Increased weaning weights by having cows conceive early in the breeding season will produce calves that weigh more just because they are older.

3. Increased uniformity of calf crop because calves will be closer to the same age since heat and breeding happened at similar times for the mothers.

Now that we have gone over some benefits of estrus synchronization, I want you to turn to a neighbor and discuss these benefits and how it could help a producer.  You have two minutes, Go!

Review/Summary

Have each student write the four synchronization drugs that they learned about today on a piece of paper.  Have them write as much about the drug as they can on their own.  If they have a hard time remembering have them go around to the posters and copy information from the posters.  Remind them to do a good job of reviewing the material so that they will do well on the assessment.

Application

Extended Classroom Activity:

Have students consult a local veterinarian on what they feel is the best protocol for estrus synchronization for someone who is learning how to synchronize their cows.  Have them come back and report their findings to the class

FFA Activity

Have students do the Agriculture Issues CDE contest and report on how synchronizing beef cattle is completely safe and does not affect the consumer in any way.

SAE Activity

Encourage students who have beef SAE’s to synchronize and A.I. their own herds.  If for nothing else, just for the experience!

Evaluation

(Unit 4 Reproduction and Genetics, Lesson 5 Estrus Synchronization Assess)

Answers to Assessment:

1. B

2. C

3. A

4. D

5. E

6. Increased A.I pregnancy rates by having more cows detected in heat.  Increased weaning weights by having cows conceive early in the breeding season will produce calves that weigh more just because they are older.  Increased uniformity of calf crop because calves will be closer to the same age since heat and breeding happened at similar times for the mothers.  Also saves time for producer in A.I. season.

7. 21

8. 6-17

 (Unit 4 Reproduction and Genetics, Lesson 5 Estrus Synchronization Assess)

Estrus Synchronization

Matching:  Please put the letter of the vocabulary word in column B in the blank corresponding to the definition in column A.

Column A








Column B

1._______This is a hormone that causes ovulation.


A. Progesterone

2._______This is a hormone that causes the CL to Regress

B.  GnRH

3._______This is a hormone that causes estrous to cease

C.  Prostaglandin

4._______This is a hormone that is a feed additive that causes
D.  MGA 



estrous to cease












E.  CIDR

5._______This is a product that uses progesterone to help



synchronize estrus





Short Answer:

6.  Give three reasons why it might be a good idea to synchronize your cattle if you are A.I.ing.

7. How many days is the estrus cycle.

8. During what days of the estrous cycle does prostaglandin work?

Unit 4, Lesson 5: Estrus Synchronization 
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