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EJACULATION AND SEMEN COLLECTION

AG 534 - J

UNIT OBJECTIVE

After completion of this unit, students should be able to explain the process of mating and describe the passage of sperm through the tract during ejaculation.  Students should also be able to describe the various methods of collecting semen and discuss semen evaluation.  This knowledge will be demonstrated by completion of laboratory exercises and 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.
Explain the process of mating.

2.
Describe the composition of semen.

3.
List the point of semen deposition in the female by the bull, ram, boar and stallion.

4.
Describe the passage of sperm through the tract during ejaculation.

5.
List the males that have fractionated ejaculates and describe the three fractions of each.

6.
Describe the various methods of collecting semen and one advantage and disadvantage of each.

7.
Describe in detail the use of the artificial vagina for collecting semen from the bull, ram, boar and stallion.

8.
Describe in detail the use of the electroejaculate for collecting semen from the bull and ram.

9.
Name the parts of a sperm cell.

10.
Label the types of abnormal sperm.

11.
Describe the three factors used in semen evaluation.

12.
Describe the quality of bovine semen based on color, foreign material, wave pattern and progressive motility.

13.
Evaluate semen based on color, foreign material, wave pattern, motility and abnormal sperm.

14.
Collect and evaluate semen.
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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.
Provide students with laboratory exercises.

E.
Demonstrate laboratory exercise procedures.

F.
Obtain equipment used for each method of semen collection to show to students.

G.
Contact veterinarian and arrange a field trip for students to observe the various methods of semen collection.

H.
Obtain semen samples for use in class.

I.
Review and give test.

J.
Reteach and retest if necessary.

II.
Instructional materials

A.
Objective sheet

B.
Information sheet

C.
Transparency masters

1.
TM 1--Semen Collection:  Siphon

2.
TM 2--Semen Collection:  Spoon

3.
TM 3--Semen Collection:  Sponge

4.
TM 4--Semen Collection:  Cup

5.
TM 5--Semen Collection:  Blotting

6.
TM 6--Semen Collection:  Massage

7.
TM 7--Semen Collection:  Condom

8.
TM 8--Semen Collection:  Vaginal Insert

9.
TM 9--Semen Collection:  Urethral Fistula

10.
TM 10--Artificial Vaginas for Domestic Animals

11.
TM 11--Artificial Vagina - Bull

12.
TM 12--Parts of a Sperm Cell

D.
Laboratory exercises

1.
LE 1--Evaluate Semen Based on Color, Foreign Material, Wave Pattern, Motility and Abnormal Sperm

2.
LE 2--Semen Collection and Evaluation

3.
LE 3--Semen Evaluation

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.
Mating process

A.
Libido

1.
Visual

2.
Odor

B.
Erection

C.
Extension

D.
Mounting

E.
Intromission

F.
Thrusting

G.
Ejaculation

II.
Semen

A.
Composition - sperm, accessory fluids

B.
Point of deposition in female

1.
Bull and ram--face of cervix

2.
Boar--cervix and uterus

3.
Stallion--cervix and sometimes uterus

C.
Passage of sperm through tract during ejaculation

1.
Tail of epididymis

2.
Deferent duct

3.
Colliculus seminalis

4.
Urethral canal

D.
Fractionated ejaculation

1.
Boar

a.
First fraction - accessory fluids, gelatinous pellets, few sperm; clear

b.
Second fraction - sperm-rich; milky

c.
Third fraction - coagulated fluid with sperm; hard to separate

2.
Stallion

a.
First fraction - accessory fluids, few sperm

b.
Second fraction - sperm-rich; milky

c.
Third fraction - stringy mucus

III.
Semen collection

A.
Siphoning  (Transparency 1)--follows normal copulation; pipette inserted into vagina after ejaculation to syphon out semen

1.
Advantages

a.
Can be used to artificially inseminate (AI) if needed

b.
Semen satisfactory for evaluation

2.
Disadvantage--semen is contaminated with fluids from female tract

B.
Spooning  (Transparency 2)--follows normal copulation; long-handled sterile spoon used to dip semen from floor of anterior vagina

1.
Advantage--semen satisfactory for evaluation

2.
Disadvantage--semen contaminated with fluids from female tract

C.
Sponge  (Transparency 3)--sponge placed in vagina before copulation

1.
Advantage--semen satisfactory for evaluation

2.
Disadvantage--semen contaminated with fluids from female tract

D.
Cup  (Transparency 4)--use cup to catch drippings from stallion's penis as he dismounts from servicing mare

1.
Advantage--semen may be used to AI

2.
Disadvantages

a.
Diluted sample

b.
Contaminated with fluids from female tract

E.
Blotting  (Transparency 5)--following normal copulation of sow; place flat side of microscopic slide against lips of vulva as boar dismounts to catch semen pulled from vagina

1.
Advantage--easy method for evaluation

2.
Disadvantages

a.
Very small volume

b.
Must be evaluated immediately

F.
Massage (bull)  (Transparency 6)--insert hand into rectum to massage the area of the ampulle, vesicular glands and prostate.  Causes sperm to pass through the urethra by gravity to drip from the prepuce

1.
Advantage--bull easy to handle, not excited

2.
Disadvantages

a.
Poor quality semen

b.
Higher incidence of bacteria

G.
Condom  (Transparency 7)--condom placed over glans penis of stallion before he mounts the mare

1.
Advantage--entire volume may be collected

2.
Disadvantage--exacting technique required

H.
Vaginal insert  (Transparency 8)--tapered insert with a flange on the end inserted in vagina before copulation

1.
Advantage--collection is free of contamination

2.
Disadvantages

a.
Difficult to insert

b.
Some males don't like the way it feels

c.
Penis could bypass flange

d.
Penis may be damaged because of the flange rigidity

I.
Urethral fistula  (Transparency 9)--tube placed under anus connected to male urethra allowing passage of urine through urethra proper or sperm collection under anus at time of copulation

1.
Advantages--experimentation; pure sample

2.
Disadvantage--requires exacting surgery

J.
Artificial vagina (AV)  (Transparency 10)--made to simulate animal's vagina; consists of outer support with inner jacket containing temperature-controlled water and pressure, and collecting funnel and container.  As male mounts the female, the sheath is grasped and the penis is directed into the artificial vagina for ejaculation

1.
Advantage--closest to natural conditions

2.
Disadvantages

a.
Must simulate normal or best temperature, pressure, lubrication and position for optimum male response

b.
Animals must be treated as individuals since they differ

K.
Gloved-hand method (boar)--as boar mounts sow, use gloved hand to massage and strip odoriferous fluid from prepuce.  Glans penis is grasped and pulled to side of sow for collection

1.
Advantage--simple method for boar semen collection

2.
Disadvantage--very tiring procedure

L.
Electroejaculation--electrode inserted into rectum to stimulate ejaculation;  not widely used with boars or stallions

1.
Advantages

a.
Collect semen without sexual response from the male

b.
Collect from males unable to copulate

c.
Female in estrus not needed

2.
Disadvantages

a.
Equipment cost

b.
Possibility of misuse

IV.
Semen collection with artificial vagina

(Note:  Exercise caution to protect animal used as a mount, animal being collected, and person doing the collecting.)

A.
Bull  (Transparency 11)

1.
Mount--female in estrus, teaser animal or dummy

2.
Restrain mount

3.
Clean bull's sheath and belly

4.
Lead bull to mount to tease and be teased

5.
As bull mounts, grasp sheath and direct penis into AV

6.
Hold AV near buttocks parallel to angle of vagina

7.
Let bull serve the AV (don't thrust AV on penis)

8.
Do not touch penis

B.
Ram

1.
Very similar to bull

2.
Be alert--after mounting, ram moves very quickly and makes a rapid, single thrusting motion

3.
If disinterested, stimulate by grasping wool in front of the dock on the ewe and shaking the tail

C.
Boar

1.
Not a common method, but is satisfactory

2.
A lot of pressure is necessary

3.
As boar mounts, can grasp penis to direct into AV

4.
Fractionated ejaculation--only collect the second fraction (sperm-rich) and let the rest fall to the ground

D.
Stallion

1.
Mare--hobbled, tail wrapped

2.
Teasing--lead stallion close to mare; do not let mount

3.
Wash, rinse, and blot-dry penis

4.
Allow stallion to approach and tease mare

5.
As stallion mounts, direct penis into AV

6.
Hold AV level with and to one side of vulva; don't thrust AV

7.
When finished, wash penis

8.
Strain semen to remove gelatinous portion

V.
Semen collection with electroejaculator

A.
Bull

1.
Restrain bull in chute

a.
No more restraint than necessary

b.
Responds best when standing normally

c.
Bull usually lifts right hind leg when stimulated, prepare to collect from that side

2.
Wash and lubricate probe

3.
Wash sheath and belly

4.
Wet probe with water; insert through anus into rectum

a.
Pull on tail slightly (raise only horizontally, not too high)

b.
Insert probe with a pushing, slightly turning motion

5.
After probe is inserted; hold tail down (so bull can't push probe out)

6.
Turn ejaculator on as probe is being inserted

a.
After inserted, begin stimulation at low power and rhythmic manner

b.
Stimulation--one second pause-relaxation-one second pause-etc.

c.
Begin with low power - increase gradually

d.
Maximum power - 20 volts

7.
When fluid changes to milky color, place collection funnel over the glans penis

8.
Remove collection funnel when fluid is clear again

B.
Ram

1.
Similar to bull

2.
Smaller probe; same power source as bull

3.
Restrain ram

a.
Chute

b.
Place knee in his flank to hold against fence or wall

c.
Lay on side; restrain feet and legs

VI.
Parts of a sperm cell  (Transparency 12)

A.
Head

B.
Neck

C.
Middle piece

(Note:  The middle piece of the sperm cell stores energy for the sperm cell.)

D.
Tail

(Note:  The tail propels the sperm.)

VII.
Types of abnormal sperm

(Note:  For a sample to be acceptable these should not exceed ten percent.)

A.
Tailless head
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B.
Two heads
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C.
Abnormal shaped head
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D.
Two tails
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E.
Coiled tail

[image: image5.png]



F.
Abnormal middle piece
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VIII.
Factors used in semen evaluation (total number of viable sperm)

A.
Volume of ejaculate and concentration per unit volume--determines the total number of cells in the semen.  If no sperm are present, male is sterile

B.
Motility

1.
Percent of living or moving cells

2.
Cells must be living to fertilize

C.
Morphology

1.
Percent normal cells

a.
Primary abnormalities--testicular origin

b.
Secondary abnormalities--occur in duct system (deteriorated)

2.
Rate of forward movement is determined--abnormal cells usually don't swim forward

IX.
Evaluating quality of bovine semen

A.
Color--acceptable color ranges from milky to creamy

(Note:  This indicates sperm per cubic millimeter of 500,000 or above.  Other colors indicating less than 500,000 sperm/cu mm would be opalescent (cloudy) to watery.)

B.
Foreign material--blood or pus in the semen indicates a serious problem and is unacceptable; bedding, dust or fecal material should be disregarded

(Note:  Pus may appear as snowflakes around the edges of a tilted vial.)

C.
Wave pattern

(Note:  This is best determined by placing a thick drop of semen on a slide under a microscope on low power and with reduced light.)

1.
Acceptable

a.
Very good - 4 - Dark, distinct waves moving rapidly

b.
Good - 3 - Waves apparent, but with moderate motion

2.
Not acceptable

a.
Fair - 2 - Waves barely distinguishable

b.
Poor - 1 - No waves, but motile sperm are present

c.
Very poor - 0 - No waves and no sperm motility

D.
Progressive motility

(Note:  Other types of motility which involve circling or jerking without forward motion are undesirable.  Motility is best determined by putting a thin, diluted drop of semen on a slide under a microscope on low power, 100X.)

1.
Acceptable samples should have a progressive motility exceeding 50 percent

2.
Ratings

a.
Very good 
- 5 -
80-100% motile sperm cells

b.
Good 

- 4 -
60- 80% motile sperm cells

c.
Fair 

- 3 -
40- 60% motile sperm cells

d.
Poor 

- 2 -
20- 40% motile sperm cells

e.
Very poor
- 1 -
 0- 20% motile sperm cells
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LABORATORY EXERCISE #1--EVALUATE SEMEN BASED ON COLOR,

FOREIGN MATERIAL, WAVE PATTERN, MOTILITY,

AND ABNORMAL SPERM

Name

Score


Color and foreign material can be observed without a microscope.  Only blood or pus are considered important foreign material.  Wave pattern should be observed under low power (100X) using a fairly thick drop of sperm on the slide.  Progressive motility or movement in a forward direction is best determined by placing a small drop of semen on a slide and then diluting it with physiological saline or buffered 2.9 percent sodium citrate solution.  A cover slip should then be placed over the diluted sperm and the light reduced so the sperm cells are distinct.  Circling or jerky motility should also be observed and estimated.

LAB SHEET FOR SEMEN EVALUATION

Semen sample no


Color of semen

Estimated sperm concentration


Foreign material
(yes or no)
 If yes, then describe


Wave pattern (rate from 0 to 4


Abnormal motility (estimate percentage of abnormal motility


Progressive motility (estimate percentage and rate from 1 to 5)

Percentage


Rating


Abnormal sperm (estimate percentage of abnormal sperm)
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LABORATORY EXERCISE #2--SEMEN COLLECTION AND EVALUATION

Name

Score


Materials needed

Rams

Electroejaculator

Conical centrifuge tubes with stoppers

Thermos

Pasteur, capillary and graduated plastic pipets

Vortex mixer

Microscope

Microscope slides and coverslips

Warmer tray

Water bath

Centrifuge

Dead-Alive stain

Sodium citrate solution (98.6 mM)

Egg yolk extender (98.6 mM Na citrate; 20% egg yolk)

Skim milk extender (98.6 mM Na citrate; 20% pre-heated skim milk)

Spectrophotometer

Frozen straws of bull semen

95oF water in container (thermos wide mouth)

Introduction

Semen Collection

The Artificial Vagina

Semen of the bull, the ram, the boar, and the stallion is most satisfactorily collected through the use of an artificial vagina.  These artificial vaginas consist of a relatively firm outer casing with an inner flexible liner folded over the ends of the casing.  The space between the casing and the liner is filled with hot water prior to collection of semen.  A collecting cone is placed over one end of the assembled casing and liner and this cone directs semen into a collecting vial.  The following diagram is a schematic drawing of an artificial vagina (AV).
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The male from which semen is to be collected mounts a female or another male (the mount animal) in a manner similar to the first phases of natural copulation.  In some instances a covered framework (the dummy) is used in place of the mount animal.  When the male mounts, a technician making the collection manipulates the penis into the artificial vagina.  If a dummy is used, the artificial vagina is sometimes positioned within the posterior of the dummy.  With satisfactory conditions, ejaculation occurs immediately following a vigorous thrust by the ram or bull.  Ejaculation occurs in a fraction of a minute with the stallion also, but over a period of several minutes with the boar.

Suitable conditions for successful collection include:  (a) stimulus pressure sufficient to bring about desire of the male to mount, to have intromission and to ejaculate; (b) training, experience and adaptability of the male so that he will copulate in close proximity to human handlers and under the artificial conditions prevailing; (c) a mount animal sufficiently immobilized or willing to stand for an intended copulation or a dummy (the mount animal usually presents fewer problems in developing stimulus pressure in the male from which semen is to be collected); (d) an artificial vagina adapted to the species and frequently modified for the individual male; (e) skillful manipulation of the artificial vagina by the technician making the collection.

Electroejaculation

Semen of the bull and the ram may be discharged through the use of rectal electrodes of the electroejaculator and collected within a funnel-shaped device.  Electroejaculation is usually possible in a species in which the male has a fibroelastic type of penis, but the technique has been less developed for species in which the males have a vascular type of penis.  Electroejaculation is usually used only with bulls and rams which are unable or unwilling to mount and to serve an artificial vagina.  Results are rather variable as to the quality of the ejaculate collected, and are dependent upon the skill of the technician making the collection, as well as individual animal variability.

Semen Extension and Preservation

Extenders for Semen

"Extender" as a term in this field is fairly recent, and not universally accepted.  "Extender" is used to connote the extension of semen to increase the number of insemination units and to increase the length of time of usage.  Presently-used extenders may be divided into two categories:  (a) those in which milk is the predominant constituent and (b) yolk-containing extenders.  A few other extenders have been proposed, but for practical purposes, these two categories suffice.

Homogenized milk extender has the disadvantage of being rather opaque when microscopically examined for sperm motility.  Non-motile sperm are not readily visible, and this makes motility rating difficult.  Skim milk extender has excellent microscopic visibility but is inferior to homogenized milk in promoting sperm livability, particularly with fluid semen.

Yolk-containing extenders range from simple combinations of yolk and buffer, such as yolk-citrate, to complex mixtures of materials such as are present in Cornell University Extender (CUE).  Yolk-containing extenders are sometimes combined with glycerol and used for semen freezing.  CUE, the most common yolk-containing fluid semen extender, does not utilize glycerol.  CUE has poorer microscopic visibility because of the dispersion of yolk fat globules.  CUE cannot be used in freezing of sperm.

Preservation of sperm

Practical artificial insemination in the livestock species necessitates preservation of semen for at least one to several days.  If semen cannot be preserved, males must be in close proximity to females and many of the potential advantages of artificial insemination are lost.  Bull semen is most successfully preserved in that it may be kept in either fluid form in a refrigerator (4-5oC) for a few days, or in frozen form in liquid nitrogen (-196oC) for months or years.  Stallion semen may likewise be preserved in fluid or in frozen form, although conditions for frozen storage are less well defined.  Among farm animals, the greatest present increase in artificial insemination is with swine; boar semen is preserved in fluid form.  Ram semen may be preserved in fluid form, but its use is only experimental in western countries.

Part I:  Semen Collection by Electroejaculation

1.
Restrain the ram to be collected within the chute.

2.
Place electrode probe within bucket of soapy water (soapy water serves as a lubricant) and then place probe fully within rectum.

3.
Gradually increase "signal" intensity to the electrode over a period of 3 to 8 seconds and then return to zero.

4.
Rest 5 to 15 seconds between stimulations.

5.
Repeat stimulation process to induce erection, protrusion and ejaculation.  The timing of the stimulations and the voltage applied should be keyed to the ram's response.  Ideally, protrusion of the penis occurs before ejaculation.

6.
Avoid collecting the first fluid discharged and attempt to procure the portion having higher sperm concentration.  Collect the semen into the hand-held centrifuge tube.  Stopper the tube, label it and insert it into the thermos.

Part II:  Semen Extension and Preservation

1.
Combine the semen samples collected in a single centrifuge tube and designate it as the Semen Pool.  Record the volume of the Semen Pool.

2.
Determine the sperm concentration of the Semen Pool using the turbidimetric technique.  Perform a motility and dead-alive evaluation on the Semen Pool (Pre-extension data).  Record the data.

3.
Divide the Semen Pool equally into four test tubes.  Designate the centrifuge tubes as 1, 2, 3, and 

4.
Tube 1 is the sperm in seminal plasma treatment (Treatment 1) and should be left to cool to room temperature.  Once cooled, stopper the tube and place it in a test tube rack in the refrigerator.

5.
Centrifuge the remaining 3 tubes, decant the supernatant (seminal plasma) carefully and replace the seminal plasma with the sodium citrate solution (1.0 ml) for Tube 2 (Treatment 2), the egg yolk extender (1.0 ml) for Tube 3 (Treatment 3), and the skim milk extender (1.0 ml) for Tube 4 (Treatment 4).  Gently vortex the samples and repeat the centrifugation steps twice to thoroughly wash the sperm with the treatment solution.

6.
Cool to room temperature, then place the tubes in the rack in the refrigerator.

7.
At 24 hours post-extension, remove the tube from the refrigerator and place it in the 37oC water bath.

8.
Following warming, gently agitate the tube since the spermatozoa will settle to the bottom and evaluate the sample for motility and live sperm (Post-extension data).  Record the data.  Compare the post-extension data among treatments and with the pre-extension data.  Which extender best maintained sperm viability over the 24 hour storage period?

Post-extension (24 h) treatment



Pre-
Seminal
Sodium
Egg
Skim

Extension
plasma
critrate
yolk
milk

Percent

Motile sperm










Live sperm
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LABORATORY EXERCISE #3--SEMEN EVALUATION

Name

Score


Materials needed

Semen

Two or more freshly collected ejaculates

Microscope

Slide warmer +38oC

Waterbath +32oC

Glass rods or plastic pipets

Glass slides (25 x 75 mm) and coverslips (22 x 22 mm)

Hemocytometer, including coverslip, two pipets and mouthpiece

Spectronic 20 colorimeter (B & L) complete with tubes for turbidimetric estimation of sperm concentration

Lens and tissue paper

0.2 ml "blow" pipets

Parafilm squares 20 x 20 mm

Introduction

Substantial variation in seminal characteristics is noted among the farm mammals with regards to sperm numbers per ejaculate, total ejaculate volume and frequency of semen collection (Table 1)

Table 1.  Semen Characteristics of Farm Animals

Cattle

Dairy
Beef
Sheep
Swine
Horses

Volume (ml)
6
4
1
225a
60

Sperm conc.
1.2
1.0
3.0
0.2
0.15

(109/ml)

Sperm/ejac.
7
4
3
45
9

(109)

Motile sperm
70
65
75
60
70

(%)

Morphologically
 80
80
90
60
70

normal sperm (%)

Ejaculate/wk
4
4
20
3
3

a Gel not included.

Differences among species in the numbers of sperm ejaculated reflect differences in sperm production per gm of testis, testis size, sperm resorption (within the epididymis, for example) and other sperm losses.  Differences in the volume of seminal plasma and hence in the total volume of the ejaculate, as well as differences in chemical and physical characteristics of the ejaculate are due to variations in size, structure and function of accessory glands.  Semen of stallions and of boars is not only much more voluminous than bull and ram semen, but has gelatinous components.  Sperm numbers, ejaculate volume and other semen traits vary seasonally, and this is more pronounced in some species.

Gross Examination

A gross examination should be routinely made of the ejaculate and its volume recorded.  With boar and stallion semen, separate recordings are sometimes made of the fluid portion of the ejaculate (in contrast with the gelatinous portion).  The gross observation gives opportunity to note certain abnormalities or contaminants of the ejaculate.

Motility Evaluation

A motility evaluation should be made by examining a drop of semen microscopically.  A major problem with motility evaluation is its subjective nature, although uniformity in procedure and experience of the evaluator improve accuracy of these determinations.  Motility evaluations are routinely made on all semen samples.  In some laboratories evaluations are made of motility of whole semen while other laboratories prefer dilution prior to evaluation.

Dead-Alive Evaluation

A dead-alive count may be made by staining sperm on a glass slide, drying and counting differentially.  Dead-alive stain counts are less subjective than are motility evaluations, but are somewhat more time-consuming and are not usually done routinely.

Concentration Determination

Sperm concentration should be routinely determined on all samples.  A hemocytometer may be used, although it is more time-consuming than turbidimetric estimation of sperm numbers.  With the former, diluted samples are counted microscopically against a grid background in a uniform thickness field similar to procedures used for blood cell counts.  Turbidimetric estimations are made by diluting samples and measuring light absorbance within a colorimeter.  A sample with higher sperm concentration has greater light absorption.  Colorimeters must be calibrated initially by comparison with hemocytometer counts.

Morphology Evaluation

Sperm morphology observations may be made by staining of samples and microscopic evaluation.  Some morphologically abnormal sperm may be noted in the examination of semen for motility or in a dead-alive stain.

Part I:  Gross Examination

1.
Record semen volume; for males producing gelatinous semen, record both fluid and gelatinous volumes.

2.
Note whether the semen appears normal.

Part II:  Motility Evaluation

1.
Place a small drop of sodium citrate solution on a clean glass slide warmed to 38oC.  This drop should be of such size that placing a coverslip upon it (#3 below) will allow it to occupy all the space under the coverslip, but not flood out beyond it.

2.
With a clean glass rod, place a very small dab of whole semen on the drop of buffer.

3.
Cover the semen-buffer drop with a coverslip.

4.
Examine the drop with low magnification (microscope).  If the sperm are close together so as to make a motility estimate difficult, prepare a second slide.

5.
Rate motility on a basis of 0 to 100% where 0 represents an estimated 0-5% progressively motile, 1 represents 5-15%, etc.  Do not rate closer than the nearest 10%.  Record motility.

Part III:  Dead-Alive Stain

1.
Place a drop of warm (38oC) eosin-aniline blue stain near one end of a glass slide on slide warmer (38oC).

2.
With a glass rod, mix a small amount of semen with the stain in 2 or 3 circular movements of the rod.

3.
With a second slide, approach the dye-semen drop at an angle (Figure 1) and spread in a thin layer on the first slide.

4.
Immediately transfer the slide to a hot plate for rapid drying or pass it near a flame until dry.

5.
Count 100 sperm under "high dry" magnification of microscope, recording the number that are stained (dead).  The base of the head of some sperm will be stained and the remainder clean; these are counted as dead.  In counting 100 sperm, count "at least 100".  If the last microscopic field you examine has more than 100, count the entire field and then calculate the percent stained.  Record the data.
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Part IV:  Abnormal Sperm Morphology Evaluation

1.
Using the same slide prepared for the Dead-Alive evaluation, count 100 sperm under "high dry" magnification or oil immersion and record the number of sperm that have abnormal morphologies.  Refer to the figure below for a description of the various sperm abnormalities encountered.

2.
Record the percentage of abnormal sperm.
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Figure 2

Figure 2.  Normal bovine cell (a and n) and several abnormal cells appearing in bull semen.  b-e, Head abnormalities; f-i, midpiece abnormalities; j, tail abnomality; k, proximal protoplasmic droplet; l, distal protoplasmic droplet and bent tail; m, bent tail; n, loose normal head; o, spermatid; p, spermatogonium; q, neutrophilic granulocyte; r, erythrocytes; s, medusa cells; t, epithelial cell

Part V:  Determining Sperm Numbers with a Hemocytometer

1.
Draw 0.005 ml of mixed semen into a standard red-cell dilution pipette; this is indicated by the 0.5 mark on the pipette stem.

2.
Draw semen column within the stem slightly higher in the pipette so that there is a small amount of space in the stem below the column; wipe end of pipette clean.  The air below the column minimizes loss of the measured semen in the next step.

3.
Fill pipette to 1.01 ml by drawing to the 101 mark above the bulb, using the diluting fluid.

4.
Cover both ends of the pipette; vigorously agitate 20 times.

5.
Discard several drops of diluted material to be sure the stem of the pipette now contains adequately mixed material from the bulb.

6.
Place cover glass over the ruled field of a cytometer and let a drop of the diluted sperm suspension run under the glass.

7.
Make the count with 100x magnification of the microscope (low power), counting the four corner squares and the center square, as shown in figure on the following page.  The area encompassed by the 25 squares is 1 mm, and the space between cover glass and cytometer is 0.1 mm for a total 0.1 mm3 suspension.  The pipette dilution (1/200) times the squares counted (5/25) times 1/10 mm3 suspension (1/200 x 5/25 x 1/10 = 1/10,000).  Hence, the number of sperm counted times 10,000 is the sperm concentration per mm3; multiply by an additional 1,000 and you have the count per ml.  The total sperm counted in the five squares times 10,000,000 will be the sperm per ml.  It is more convenient to take the number counted (example 120), count off two decimal places (1.20) for billions of sperm (1.20 billion) or (1.20 x 109).

8.
In making the count, pay attention only to the sperm head, not the tail.  Within each square, count all sperm not touching the border of the "large" square; also count those touching the upper and the left border.  Record the data.
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Figure 3

a.
Count sperm in five "large" squares (each corner square and the center as indicated by X in figure).

b.
Count all sperm within these squares; count those whose heads touch the upper and left border of each square; do not count those touching the other borders.

c.
Count squares in which the head is located; ignore the tail.

d.
Multiply by 10,000,000 (total in five squares) to get sperm/ml.

Part VI:  Turbidimetric Determination of Sperm Numbers

1.
Dispense 8.0 ml of sodium citrate solution into as many "Spectronic 20" tubes (colorimetric tubes) as there are ejaculates anticipated.  Place in 32oC water bath.

2.
Using the warm pipette, withdraw 0.1 ml semen from a suitably mixed sample; wipe exterior of pipette free of semen.

3.
Discharge semen into buffer; draw buffer into pipette to flush and discharge again into tube contents.

4.
Turn on "Spectronic 20" about 5 minutes before use.  Adjust light wave length to 660.  Adjust transmission so that galvanometer reads 100% when a tube containing only buffer is in place, and 0 when the tube is removed.

5.
Wipe exterior of tube; cover with parafilm and invert to mix; place tube in instrument, cover and read galvanometer.  The greater the number of sperm, the more the turbidity and the lesser transmission of light.

6.
The following table gives sperm concentration per ml semen processed in our routine.  Record the data.

Turbidimetric Estimation of Sperm Numbers

G
Conc
G
Conc
G
Conc

87
0.09
62
0.71
37
1.61

86
0.12
61
0.73
36
1.66

85
0.14
60
0.76
35
1.71

84
0.16
59
0.79
34
1.76

83
0.18
58
0.82
33
1.81

82
0.21
57
0.85
32
1.87

81
0.23
56
0.88
31
1.93

80
0.25
55
0.91
30
1.99

79
0.27
54
0.94
29
2.05

78
0.30
53
0.97
28
2.11

77
0.32
52
1.01
27
2.17

76
0.35
51
1.04
26
2.24

75
0.37
50
1.08
25
2.30

74
0.40
49
1.11
24
2.37

73
0.42
48
1.15
23
2.44

72
0.45
47
1.19
22
2.52

71
0.47
46
1.23
21
2.60

70
0.50
45
1.27
20
2.69

69
0.52
44
1.31
19
2.79

68
0.55
43
1.35
18
2.89

67
0.57
42
1.39
17
2.99

66
0.60
41
1.43
16
3.10

65
0.62
40
1.48
15
3.21

64
0.65
39
1.52
14
3.32

63
0.67
38
1.57
13
3.44

G = galvanometer reading, percent transmission

Conc = sperm concentration per ml semen x 109

Part VII:  Cleaning Glassware

1.
Wash in detergent solution, about 45oC.  Pipettes should be flushed with rubber bulb in this as well as subsequent wash waters.

2.
Rinse in tap water bath, about room temperature.

3.
Rinse in distilled water bath, about room temperature.

4.
Beakers, flasks, tubes and similar glassware may then be inverted to dry.

5.
Pipettes may be flushed with alcohol and then ether to facilitate drying.

6.
Hemocytometers should be washed very carefully in steps 1-3 above, rinsed in alcohol, and then dried with lens paper.

7.
Slides and coverslips should be washed as in steps 1-3, rinsed in alcohol and then dried with towels or lens paper.

RESULTS:
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EJACULATION AND SEMEN COLLECTION

AG 534 - J

UNIT TEST

Name

Score


1.
Explain the process of mating.

a.


b.


c.


d.


e.


f.


g.


2.
Describe the composition of semen.

3.
List the point of semen deposition in the female by the bull, ram, boar and stallion.

a.
Bull


b.
Ram


c.
Boar


d.
Stallion


4.
Describe the passage of sperm through the tract during ejaculation.

a.


b.


c.


d.


5.
List the males that have fractionated ejaculates and describe the three fractions of each.

a.



1.


2.


3.


b.



1.


2.


3


6.
Describe the various methods of collecting semen and one advantage and disadvantage of each.

a.
Siphoning

Description


Advantage


Disadvantage


b.
Spooning

Description


Advantage


Disadvantage


c.
Sponge

Description


Advantage


Disadvantage


d.
Cup

Description


Advantage


Disadvantage


e.
Blotting

Description


Advantage


Disadvantage


f.
Massage (bull

Description


Advantage


Disadvantage


g.
Condom

Description


Advantage


Disadvantage


h.
Vaginal insert

Description


Advantage


Disadvantage


i.
Urethral fistula

Description


Advantage


Disadvantage


j.
Artificial vagina

Description


Advantage


Disadvantage


k.
Gloved-hand method (boar)

Description


Advantage


Disadvantage


l.
Electroejaculation

Description


Advantage


Disadvantage


7.
Describe in detail the use of the artificial vagina for collecting semen from the bull, ram, boar and stallion.

a.
Bull


b.
Ram


c.
Boar


d.
Stallion


8.
Describe in detail the use of the electroejaculate for collecting semen from the bull and ram.

a.
Bull


b.
Ram


9.
Name the parts of a sperm cell.
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a


b


c


d


10.
Label the types of abnormal sperm.
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11.
Describe the three factors used in semen evaluation.

a


b


c


12.
Describe the quality of the following semen sample by putting "acceptable" or "unacceptable" by each area.

Semen sample #3 has 35% progressive motile sperm cells, 8% abnormal sperm cells, a barely noticeable wave pattern, several specks of bedding material and a milky color.

a.
Color


b.
Foreign material


c.
Wave pattern


d.
Progressive motility


e.
Abnormal sperm  


EJACULATION AND SEMEN COLLECTION

AG 534 - J

ANSWERS TO TEST

1.
a.
Libido:  Visual, odor

b.
Erection

c.
Extension

d.
Mounting

e.
Intromission

f.
Thrusting

g.
Ejaculation

2.
Composition - sperm, accessory fluids

3.
a.
Bull--face of cervix

b.
Ram--face of cervix

c.
Boar--cervix and uterus

d.
Stallion--cervix and sometimes uterus

4.
a.
Tail of epididymis

b.
Deferent duct

c.
Colliculus seminalis

d.
Urethral canal

5.
a.
Boar

1.
First fraction - accessory fluids, gelatinous pellets, few sperm; clear

2.
Second fraction - sperm-rich; milky

3.
Third fraction - coagulated fluid with sperm; hard to separate

b.
Stallion

1.
First fraction - accessory fluids, few sperm

2.
Second fraction - sperm-rich; milky

3.
Third fraction - stringy mucus

6.
Answers should include one advantage and one disadvantage for each method:

a.
Siphoning--Follows normal copulation; pipette inserted into vagina after ejaculation to syphon out semen

Advantage:  Can be used to artificially inseminate (AI) if needed; semen satisfactory for evaluation

Disadvantage--Semen is contaminated with fluids from female tract

b.
Spooning--Follows normal copulation; long-handled sterile spoon used to dip semen from floor of anterior vagina

Advantage--Semen satisfactory for evaluation

Disadvantage--Semen contaminated with fluids from female tract

c.
Sponge--Sponge placed in vagina before copulation

Advantage--Semen satisfactory for evaluation

Disadvantage--Semen contaminated with fluids from female tract

d.
Cup--Use cup to catch drippings from stallion's penis as he dismounts from servicing mare

Advantage--Semen may be used to AI

Disadvantage--A diluted sample; contaminated with fluids from female tract

e.
Blotting--Following normal copulation of sow; place flat side of microscopic slide against lips of vulva as boar dismounts to catch semen pulled from vagina

Advantage--Easy method for evaluation

Disadvantage--Very small volume; must be evaluated immediately

f.
Massage (bull)--Insert hand into rectum to massage the area of the ampulle, vesicular glands and prostate.  Causes sperm to pass through the urethra by gravity to drip from the prepuce

Advantage--Bull easy to handle, not excited

Disadvantage--Poor quality semen; higher incidence of bacteria

g.
Condom--Condom placed over glans penis of stallion before he mounts the mare

Advantage--Entire volume may be collected

Disadvantage--Exacting technique required

h.
Vaginal insert--Tapered insert with a flange on the end inserted in vagina before copulation

Advantage--Collection is free of contamination

Disadvantage--Difficult to insert; some males don't like the way it feels; penis could bypass flange; penis may be damaged because of the flange rigidity

i.
Urethral fistula--Tube placed under anus connected to male urethra allowing passage of urine through urethra proper or sperm collection under anus at time of copulation

Advantage--Experimentation; pure sample

Disadvantage--Requires exacting surgery

j.
Artificial vagina--Made to simulate animal's vagina, consists of outer support with inner jacket containing temperature-controlled water and pressure, and collecting funnel and container.  As male mounts the female, the sheath is grasped and the penis is directed into the artificial vagina for ejaculation

Advantage--Closest to natural conditions

Disadvantage--Must simulate normal or best temperature, pressure, lubrication and position for optimum male response; animals must be treated as individuals since they differ

k.
Gloved-hand method (boar)--As boar mounts sow, use gloved hand to massage and strip odoriferous fluid from prepuce.  Glans penis is grasped and pulled to side of sow for collection

Advantage--Simple method for boar semen collection

Disadvantage--Very tiring procedure

l.
Electroejaculation--Electrode inserted into rectum to stimulate ejaculation.  Not widely used with boars or stallions.

Advantage--Collect semen without sexual response from the male; collect from males unable to copulate; female in estrus not needed

Disadvantage--Equipment cost, possibility of misuse

7.
a.
Bull:  Mount--female in estrus, teaser animal or dummy; Restrain mount; Clean bull's sheath and belly; Lead bull to mount to tease and be teased; As bull mounts, grasp sheath and direct penis into AV; Hold AV near buttocks parallel to angle of vagina; Let bull serve the AV (don't thrust AV on penis); Do not touch penis

b.
Ram:  Very similar to bull; Be alert--after mounting, ram moves very quickly and makes a rapid, single thrusting motion; If disinterested, stimulate by grasping wool in front of the dock on the ewe and shaking the tail

c.
Boar:  Not a common method, but is satisfactory; A lot of pressure is necessary; As boar mounts, can grasp penis to direct into AV; Fractionated ejaculation--only collect the second fraction (sperm-rich) and let the rest fall to the ground

d.
Stallion:  Mare--hobbled, tail wrapped; Teasing--head stallion close to mare; do not let mount; Wash, rinse, and blot-dry penis; Allow stallion to approach and tease mare; As stallion mounts, direct penis into AV; Hold AV level with and to one side of vulva; don't thrust AV; When finished, wash penis; Strain semen to remove gelatinous portion

8.
a.
Bull

1.
Restrain bull in chute:  No more restraint than necessary; Responds best when standing normally; Bull usually lifts right hind leg when stimulated, prepare to collect from that side

2.
Wash and lubricate probe

3.
Wash sheath and belly

4.
Wet probe with water; insert through anus into rectum:  Pull on tail slightly (raise only horizontally, not too high); Insert probe with a pushing, slightly turning motion

5.
After probe is inserted; hold tail down (so bull can't push probe out)

6.
Turn ejaculator on as probe is being inserted:  After inserted, begin stimulation at low power and rhythmic manner; Stimulation--one second pause-relaxation-one second pause-etc.; Begin with low power - increase gradually; Maximum power - 20 volts

7.
When fluid changes to milky color, place collection funnel over the glans penis

8.
Remove collection funnel when fluid is clear again

b.
Ram

1.
Similar to bull

2.
Smaller probe; same power source as bull

3.
Restrain ram:  Chute; Place knee in his flank to hold against fence or wall; Lay on side; restrain feet and legs

9.
a.
Head

b.
Neck

c.
Middle piece

d.
Tail

10.
a.
Abnormally shaped head

b.
Tailless head

c.
Coiled tail

d.
Two tails

e.
Two heads

f.
Abnormal middle piece

11.
a.
Volume of ejaculate and concentrate per unit  volume--determines the total number of cells in the semen.  If no sperm are present, male is sterile

b.
Motility:  Percent of living or moving cells; Cells must be living to fertilize

c.
Morphology:  Percent normal cells--Primary abnormalities--testicular origin; Secondary abnormalities--occur in duct system (deteriorated); Rate of forward movement is determined--abnormal cells usually don't swim forward

12.
a.
acceptable
c.
unacceptable
e.
acceptable

b.
acceptable
d.
unacceptable

