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UNIT OBJECTIVE

After completion of this unit, students should be able to describe mechanisms involved in sperm and ovum transport and list ovum barriers to sperm penetration.  Students should also be able to indicate where fertilization takes place and describe embryo transfer.  This knowledge will be demonstrated by completion of a unit test with a minimum of 85 percent accuracy.

SPECIFIC OBJECTIVES AND COMPETENCIES

After completion of this unit, the student should be able to:

1.
Describe the mechanisms involved in sperm and ovum transport.

2.
List in order the barriers to sperm penetration of the ovum.

3.
Define syngamy.

4.
Indicate where fertilization takes place.

5.
Indicate how long it takes sperm to reach the point of fertilization in the cow, ewe, and sow.

6.
Explain where sperm is deposited in the normal copulation of the horse.

7.
List six advantages and four disadvantages of embryo transplants.

8. Discuss synchronization, condition, superovulation and insemination as related to embryo transfer.

9.
Describe the main reason for transferring embryos in swine.

10.
Describe in outline form the surgical procedure for embryo transplant in the cow.

11.
Describe in outline form the non-surgical procedure for embryo transplant in the cow.

12.
Describe in outline form the surgical procedure for embryo transplant in the ewe.

13.
Describe in outline form the surgical procedure for embryo transplant in the sow.

14.
Describe in outline form the non-surgical procedure for embryo transplant in the sow.

15.
Describe in outline form the non-surgical procedure for embryo transplant in the mare.

16.
Distinguish between "good" and "bad" eggs.
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SUGGESTED ACTIVITIES

I.
Suggested activities for instructor

A.
Make transparencies and necessary copies of materials.

B.
Provide students with objectives and discuss.

C.
Provide students with information and discuss.

D. Make arrangements with veterinarian or research station for students to watch an embryo transplant.

E.
Review and give test.

F.
Reteach and retest if necessary.

II.
Instructional materials

A.
Objective sheet

B.
Suggested activities

C.
Information sheet

D.
Transparency masters

1.
TM 1--Ovum Transport in the Oviduct

2.
TM 2--Sperm Approaching the Egg Cell Mass

3.
TM 3--Sperm Penetration

4. TM 4--Syngamy, Fusion of the Male and Female Pronuclei, and Cleavage

5.
TM 5--Site of Fertilization in the Oviduct

E.
Test

F.
Answers to test

III.
Unit references

A.
Barrick, R., and Harmon, H., Animal Production and Management, McGraw-Hill Book Company, New York, 1988.

B.
Bearden and FuQuay, Applied Animal Production, Prentice-Hall, Englewood Cliffs, New Jersey, 1980.

C.
Bundy, C.E., et al., Livestock and Poultry Production, 5th edition, Prentice-Hall, Englewood Cliffs, New Jersey, 1982.

D.
Ensminger, M.E., Animal Science, Interstate Publishers, Danville, Illinois, 1983.

E.
Idaho State Board for Vocational Education Curriculum Guide in Livestock Production, University of Idaho and the Idaho State Board for Vocational Education.

F.
Lasley, John F., Genetics of Livestock Improvement, 3rd edition, Prentice-Hall, Englewood Cliffs, New Jersey, 1978.

G.
Sorensen, A.M., Animal Reproduction Principles and Practices, McGraw-Hill Book Company, New York, 1979.
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INFORMATION SHEET

I.
Mechanisms involved in sperm transport

A.
Pass into cervix by own movement

B.
As the sperm enter the cervix, orient themselves into current of thin mucus during estrus

C.
Myometrium moves them through the uterus

D. Moved through oviduct by uterine contractions and a thin fluid secreted by glandular cells

II.
Mechanisms involved in ovum transport  (Transparency 1)

A.
Fimbria on terminal oviduct--acts as funnel to receive ovum

B. Fluids (abdominal cavity and that escaping from follicle during ovulation) serve as medium for free-floating ovum

C.
Cilia lining oviduct assists in moving ovum

D.
Inflow of fluids assists in moving ovum

E.
Forming of fimbria around the ovary assists in moving ovum

III.
Barriers to sperm penetration of the ovum  (Transparencies 2, 3)

A.
Outer cells

B.
Zona pellucida

C.
Vitelline membrane

IV. Syngamy--the fusion of the male and female pronuclei to form a zygote  (Transparency 4)

V.
Fertilization takes place in the oviduct  (Transparency 5)

VI.
Time for sperm to reach point of fertilization

A.
Cow--12-13 minutes

B.
Ewe--8 minutes

C.
Sow--30 minutes

VII. The stallion ejaculates into the open cervix and semen flows into the uterus.  A large volume with low concentration is ejaculated

VIII.
Embryo transplants

A.
Advantages

1.
Extend productivity of valuable dams

2.
Continue productive life of females that are injured or for some other reason cannot develop a young, but are still fertile

3.
More rapid proof of a dam through greater numbers of offspring in short period of time

4.
Shorten generation interval by superovulating prepubertal females and transferring embryos to mature recipients

5.
Transfer embryos from proven stock to underdeveloped areas with native unproductive stock to utilize the genetic potential in an entirely different environment

6.
Importation of new bloodlines and breeds where restrictions prohibit importing the entire animal

7.
Induced twinning by transferring an additional embryo to the existing pregnancy

B.
Disadvantages

1.
Propagation of low-fertility cattle is very undesirable but is possible if a particular animal's merits are based on factors other than reproduction

2.
Cost

3.
Response to hormones is erratic

4.
Repeated treatment with protein hormones (PMSG and FSH) induces antibody formation, and animals become unresponsive with repeated treatment

C.
Synchronization important

1.
Donor and recipient must be in same stage of estrous cycle for conception results

2.
May use progestogens and prostaglandins

D.
Condition--Only healthy cattle in good flesh should be considered for transfer

E.
Superovulation may be induced (although not all animals will respond) for multiple ova for transfer

F.
Insemination

1. Conducted shortly after detection of estrus and at 12 hour intervals for three inseminations

2.
Must have high-quality semen

G.
Major reason for use in swine is to increase litter size

IX.
Procedure for embryo transfer

A.
Surgical - cow

1.
Both recipient and donor prepared for surgery

a.
Reproductive tract exposed

b. Presence of a corpus luteum on ovary determined (animal not used if no CL present)

2.
Select embryo; draw into Pasteur pipette

3.
Puncture uterus

4.
Insert ova

5.
Discharge ova into lumen

B.
Nonsurgical - cow

1.
Similar to artificial insemination

2.
Draw embryo into fine tube or straw

3.
Pass embryo into upper ipsilateral horn before expulsion

C.
Surgical - ewe

1.
Insert a catheter with a balloon near the bifurcation

2.
Inflate balloon to occlude one horn of the uterus

2. Catheter is the return flow for fluid infused through a hypodermic needle in the upper horn

D.
Surgical - sow

1. Transfer embryo into oviduct by passing a polyethylene tube into fimbriated end

2.
Deposit embryos from a Pasteur pipette

3.
To deposit in the uterus, puncture and deposit in lumen

E.
Nonsurgical - sow

1. Insert outer catheter against cervix with second catheter penetrating the cervix into the uterus

2.
Flush ovum through inner catheter or a thin tube

F.
Nonsurgical - mare

1.
Direct three-way system catheter into cervix by a hand in the vagina

2.
Remove arm

3.
Insert arm into rectum to help manipulate catheter into uterus

X.
"Good" eggs versus "bad" eggs

A.
"Good" eggs

1.
Two-celled ova that are only two days old

2. Round and full with intact zona pellucida and the normal stage of development according to time of recovery

B.
"Bad" eggs

1.
Single-celled ova (non-fertilized)

2.
Two celled ova more than two days old

3.
Misshapen ova
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UNIT TEST

Name

Score


1.
Describe the mechanisms involved in sperm and ovum transport.

Sperm

a.


b.


c.


d.


Ovum

a.


b.


c.


d.


e.


2.
List in order the barriers to sperm penetration of the ovum.

a.


b.


c.


3.
Define syngamy.

4.
Indicate where fertilization takes place.

5.
Indicate how long it takes sperm to reach the point of fertilization in the cow, ewe and sow.

a.
Cow


b.
Ewe


c.
Sow


6.
Explain where sperm is deposited in the normal copulation of the horse.

7.
List six advantages and four disadvantages of embryo transplants.

Advantages

a.


b.


c.


d.


e.


f.


Disadvantages

a.


b.


c.


d.


8.
Discuss synchronization, condition, superovulation and insemination as related to embryo transfer.

a.
Synchronization


b.
Condition


c.
Superovulation


d.
Insemination


9.
Describe the main reason for transferring embryos in swine.

10.
Describe in outline form the surgical procedure for embryo transplant in the cow.

11.
Describe in outline form the non-surgical procedure for embryo transplant in the cow.

12.
Describe in outline form the surgical procedure for embryo transplant in the ewe.

13.
Describe in outline form the surgical procedure for embryo transplant in the sow.

14.
Describe in outline form the non-surgical procedure for embryo transplant in the sow.

15.
Describe in outline form the non-surgical procedure for embryo transplant in the mare.

16.
Distinguish between "good" and "bad" eggs.
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ANSWERS TO TEST

1.
Sperm:

a.
Pass into cervix by own movement

b.
As the sperm enter the cervix, orient themselves into current of thin mucus during estrus

c.
Myometrium moves them through the uterus

d.
Moved through oviduct by uterine contractions and a thin fluid secreted by glandular cells

Ovum:

a.
Fimbria on terminal oviduct--acts as funnel to receive ovum

b.
Fluids (abdominal cavity and that escaping from follicle during ovulation) serve as medium for free-floating ovum

c.
Cilia lining oviduct assists in moving ovum

d.
Inflow of fluids assists in moving ovum

e.
Forming of fimbria around the ovary assists in moving ovum

2.
a.
Outer cells

b.
Zona pellucida

c.
Vitelline membrane

3.
Syngamy--the fusion of the male and female pronuclei to form a zygote

4.
Fertilization takes place in the oviduct

5.
a.
Cow--12-13 minutes

b.
Ewe--8 minutes

c.
Sow--30 minutes

6.
The stallion ejaculates into the open cervix and semen flows into the uterus

7.
Answer should include six of the following advantages:  Extend productivity of valuable dams; Continue productive life of females that are injured or for some other reason cannot develop a young, but are still fertile; More rapid proof of a dam through greater numbers of offspring in short period of time; Shorten generation interval by superovulating prepubertal females and transferring embryos to mature recipients; Transfer embryos from proven stock to underdeveloped areas with native unproductive stock to utilize the genetic potential in an entirely different environment; Importation of new bloodlines and breeds where restrictions prohibit importing the entire animal; Induced twinning by transferring an additional embryo to the existing pregnancy

Disadvantages:  Propagation of low-fertility cattle is very undesirable but is possible if a particular animal's merits are based on factors other than reproduction; Cost; Response to hormones is erratic; Repeated treatment with protein hormones (PMSG and FSH) induces antibody formation, and animals become unresponsive with repeated treatment

8.
Synchronization:  Donor and recipient must be in same stage of estrous cycle for conception results; May use progestogens and prostaglandins

Condition--Only healthy cattle in good flesh should be considered for transfer

Superovulation may be induced (although not all animals will respond) for multiple ova for transfer

Insemination:  Conducted shortly after detection of estrus and at 12 hour intervals for three inseminations; Must have high-quality semen

9.
Major reason for use in swine is to increase litter size

10.
Both recipient and donor prepared for surgery:  Reproductive tract exposed; Presence of a corpus luteum on ovary determined (animal not used if no CL present); Select embryo; draw into Pasteur pipette; Puncture uterus; Insert ova; Discharge ova into lumen

11.
Similar to artificial insemination; Draw embryo into fine tube or straw; Pass embryo into upper ipsilateral horn before expulsion

12.
Insert a catheter with a balloon near the bifurcation; Inflate balloon to occlude one horn of the uterus; Catheter is the return flow for fluid infused through a hypodermic needle in the upper horn

13.
Transfer embryo into oviduct by passing a polyethylene tube into fimbriated end; Deposit embryos from a Pasteur pipette; To deposit in the uterus, puncture and deposit in lumen

14.
Insert outer catheter against cervix with second catheter penetrating the cervix into the uterus; Flush ovum through inner catheter or a thin tube

15.
Direct three-way system catheter into cervix by a hand in the vagina; Remove arm; Insert arm into rectum to help manipulate catheter into uterus

16.
"Good" eggs:  Two-celled ova that are only two days old; Round and full with intact zona pellucida and the normal stage of development according to time of recovery

"Bad" eggs:  Single-celled ova (non-fertilized); Two celled ova more than two days old; Misshapen ova

