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Sperm in the FRT 
 

1.​ What happens after ejaculation? (What steps does sperm take to fertilize the oocyte?) 
Spermatozoa are deposited in the FRT (Insemination) 
Transverse cervix 
Transported from uterus to oviduct 

-​ undergo capacitation 
Bind to oocyte 
Undergo acrosome reaction 
Penetrate ZP 
Fuse with oocyte Plasma Membrane 
 

2.​ What is the difference between Sialomucin and Sulfomucin? 
Sialomucin: Low viscosity (thin mucous), helps with forward movement 
Sulfomucin: High viscosity (thick mucous), “washes” sperm out 
 

3.​ What are the two types of sperm transport? 
Sustained transport: More sustained and uniform delivery of sperm to the ampulla 
Rapid transport: Result of elevated tone and motility of the muscularis of the FRT and 
occurs within minutes of copulation 
 

4.​ Which species deposit semen in the cranial vagina and which deposit into the uterus? 
Cranial Vagina: Cattle, Sheep/Goats 
Uterus: Pigs, Horses 
 

5.​ What makes up fractionated ejaculate in the horse and pig? 
Seminal Plasma 
Sperm rich fraction 
Gel fraction 
 

6.​ How do sperm travel in the FRT? 
-​ Contractions from the female reproductive tract propel sperm 
-​ High estradiol stimulates contraction of the myometrium 
-​ Seminal Plasma contains PGF2a (stimulate contractions) 

 
7.​ What are the metabolic characteristics of sperm? 

Catabolic: breakdown of substrates into chemical energy 
-​ Sperm are NOT anabolic (cannot repair themselves) 
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8.​ Define the following: 
Capacitation: Biochemical change to sperm that allows the true acrosome reaction to 
occur  

-​ End result: Removal of protein coating and sperm plasma membrane allows for 
interaction with COC and change in tail motility (hyperactivity near the oocyte)  

Acrosome Reaction: Release of acrosomal enzymes from the acrosome that allow the 
sperm to penetrate ZP (allows for successful fertilization) 

-​ Occurs in the oviduct 
 

9.​ Which of the following above comes first?  
Capacitation 
  

10.​What are the steps of acrosome reaction?  
1. Fusion of sperm plasma membrane and outer acrosomal membrane  
2. Vesiculation: development of pores at point of fusion and enzymes in the acrosome 
can be released  
- Acrosin: digests the zona pellucida  
- Hyaluronidase: breaks down the cumulus orphus mass 
3. After reaction: inner acrosome and equatorial segment remain intact 
  

11.​Where does the acrosome reaction occur?  
- Oviduct 
  

12.​How is sperm lost in the FRT? 
-​ Phagocytosis by neutrophils (female reproductive tract doesn’t recognize the 

sperm and will attack it) 
-​ Retrograde transports (sperm flows back out of the vagina) 

 
13.​How does sperm initially attach to an oocyte? 

The sperm ZP binding region binds to the ZP3 on the oocyte 
 

14.​What is Polyspermy? 
Multiple sperm penetrate and fertilize the oocyte which causes embryo death 
 

15.​What blocks Polyspermy from occurring? 
Changes in the chemical make up of ZP and vitelline membrane prevents entry of more 
that one sperm 

-​ ZP block= Slow; Z.P. undergoes biochemical changes and sperm cannot 
penetrate 

-​ Vitelline block = Fast; removes the receptor for binding - prevents additional 
sperm-oocyte fusion 

 
16.​How long can sperm remain viable in the FRT in the following species? 

Cow: 1.5-2 days, Mare: 4-5 days, Woman: 5-6 days 
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