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SUMMARY 
Dairy farmers continue to use AI in their breeding programs, but conception rates have continued to decline during the past 
decades (Lucy, 2001).  This diminished fertility leads to greater than $300 million dollars lost annually to the US dairy industry 
(Bellows et al., 2002).  Although there are a number of factors that cause this reduction in fertility, damage to sperm during the 
collection, cooling, freezing, thawing and handling can significantly contribution to the problem by generating high levels of free 
radicals (Aitken et al. 2012).  Free radicals at physiological concentrations are necessary for normal sperm function, but at high 
levels can have deleterious affects on sperm reducing motility, damage membrane, and causing DNA fragmentation, which may 
lead to lower pregnancy rates.   
 
GameteGuard™, an organic semen extender additive, developed by Membrane Protection Technologies, Inc.  improves post-thaw 
sperm health and decreases free radical concentration. GameteGuard can be easily added to egg yolk and milk based semen 
extenders.   
 
Two recent experiments were undertaken to further investigate the effects of GameteGuard™ on post-thaw membrane 
permeability, acrosome, and DNA quality as well as pregnancy rates in a small breeding trial. In experiment 1, ejaculates were 
collected from 5 Holstein bulls and semen was extended in a TRIS-egg yolk extender containing 0, or 5% (vol:vol) GameteGuard™.  
Treatments were processed and frozen according to commercial standards at Rocky Mountain Sire Service (Bennett, CO) or Select 
Sires (Plains, OH).  GameteGuard™ treatment improved (P<0.05) membrane, acrosome, and DNA quality post-thaw when 
compared to extender alone.  In experiment 2, virgin heifers (n=27) were used to examine the effects of GameteGuard™ on AI 
pregnancy rates. An ejaculate from a single Holstein bull (ABS Global, DeForest, WI) was collected and extended in TRIS-egg yolk 
extender containing 0 (control) or 5% GameteGuard™ and frozen using industry standards.  Post-thaw sperm quality attributes 
in GameteGuard™ treated sperm were vastly improved.  Moreover, this translated in a 30% increase in pregnancy rates for 
heifers (n=14) inseminated with GameteGuard™ treated sperm compared to heifers (n=13) inseminated with control sperm.    

SPERM COLLECTION AND CRYOPRESERVATION 
 Holstein bulls were collected using an artificial vagina and sperm concentration was determined 

 Semen was extended in TRIS-egg yolk extender containing 0 (control) or 10% GameteGuard™ (vol:vol) using MPTI’s 
proprietary methods and slowly cooled to 4°C 

 An equal part of TRIS-egg yolk extender containing 14% glycerol was added in a 3 step process at 15 min intervals (25, 25, 
and 50% extender) resulting in a final concentration of 7% glycerol and 5% GameteGuard™  

 Extended sperm was loaded into 0.5 cc straws , allowed to further equilibrate, and frozen over liquid nitrogen vapor 

 

POST-THAW SPERM ASSAYS 
 Straws were thawed in a water bath at 37°C for 45 sec with a minimum of 3 straws per assay 

 Sperm attributes were assayed at 0 and 3 h post-thaw 

 Motility was determined using a computer assisted sperm analyzer 

 Acrosome quality was determined by PNA lectin/Alexa 647 binding assay and analyzed by flow cytometry  

 Membrane permeability was determined using propidium iodide/SYBR green assay and analyzed by flow cytometry  

 DNA quality was determined using the TUNEL assay and analyzed by flow cytometry  
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EXPERIMENT 1: Laboratory assays 
 
Experimental specifics:   
 Semen was collected from 5 bulls and extended to a final 

concentration 14 × 106 cells/straw in TRIS-egg yolk alone (control) or 
5% GameteGuard™ 

 
 

 
 

Improvement with GameteGuard™ treated sperm: 

Acrosome: 11 % (0 h) and 8% (3 h; P<0.05) 

 

Plasma Membrane: 10% (0 h) and 59% (3 h; 

P<0.05) 
 

DNA: 4.5% (0 h) and 15.5% (3 h; P<0.05) 
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Treatment × Time P > 0.10 

EXPERIMENT 2: Breeding trial 
Experimental specifics:   
 Semen from 1 bull was collected and extended to a final 

concentration 5 × 106 cells/straw in TRIS-egg yolk alone 
(control) or 5% GameteGuard™ 

 Heifers were observed for estrus and inseminated with 
control (n=13) or GameteGuard™ (n=14) treated sperm 
within 12 h of being detected in estrus   

 
 

Improvement with GameteGuard™ treated sperm: 

Acrosome: 26% (0 h) and 29% (3 h) 

 

Plasma membrane: 47%(0h) and 
176% (3 h) 

 

DNA: 23% (0 h) 

 

Pregnancy: 30% (45-65 day) 

CONCLUSIONS 
These and other studies indicate the protection conferred by GameteGuard™ extends during stressful periods 
demonstrated by the nearly 200% reduction in membrane damage (exp 2).  The protection as detected by these 3 
h assays, could be inferred to portend both improved probability of fertilization and especially important, 
improved probability of development from cleavage to blastula, though hatching and attachment, all stages that 
are influenced by male components including healthy accessory sperm and survival in the reproductive tract.  
 
The next breeding trial is a 400 heifer breeding trial to demonstrate commercially meaningful improvement in 
pregnancy rates, followed by a lactating cow breeding trial. 

0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

0 hr 3 hr 0 hr 3 hr 0 hr 3 hr 

Acrosome intactness Membrane intactness DNA intactness 

p
e

rc
e

n
t 

in
ta

ct
 

GameteGuard 

Control 


