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The	  value	  proposi+on	  for	  ar+ficial	  
insemina+on	  
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Cri+cal	  areas	  in	  Frozen	  Semen	  
Produc+on	  –	  focus	  on	  lab	  procedures	  
•  The	  ini+al	  evalua+on	  is	  very	  important	  
•  Sets	  benchmark	  for	  all	  future	  decision	  making	  



AHen+on	  to	  detail	  is	  the	  key	  
•  Sperm	  concentra+on	  and	  volume	  es+ma+on	  are	  two	  of	  the	  

biggest	  sources	  of	  error	  
–  Spectrophotometer	  calibra+on	  using	  haemocytometers	  has	  
error	  range	  of	  +	  /	  -‐	  10%	  

•  Sampling	  errors	  due	  to	  pipeNng	  are	  extremely	  high.	  	  
Ensure	  staff	  are	  properly	  trained	  in	  techniques.	  
	  

•  Consider	  using	  nucleocounters	  –	  useful	  for	  neat	  semen	  as	  
well	  as	  processed	  straws.	  

•  Consider	  using	  mass	  es+ma+ons	  rather	  than	  eyeball	  
volume	  measurements.	  



Tris-‐	  EY	  medium	  is	  perfectly	  adequate	  

•  A	  well	  researched	  medium	  and	  has	  func+oned	  
adequately	  over	  many	  years	  

•  Managing	  temperatures	  during	  dilu+on	  is	  very	  
important.	  	  Agglu+na+on	  is	  an	  aUer	  effect	  of	  
pH	  vs	  temperature	  interac+ng	  with	  +ve	  
charged	  frac+ons	  from	  egg	  yolk.	  



Head	  to	  head	  agglu+na+on	  due	  to	  egg	  yolk	  effects	  	  

Yang	  et	  al,	  Theriogenology	  2012	  



Freezing	  protocols	  are	  very	  good	  

•  Visit	  to	  various	  centres	  –	  freezing	  protocols	  
very	  good	  

•  AHen+on	  to	  post	  freeze	  handling	  of	  straws.	  

• Biggest	  concern	  is	  discrepancy	  
between	  laboratory	  post	  thaw	  
results	  and	  post	  thaw	  results	  of	  
straws	  returned	  from	  the	  field.	  



Post	  thaw	  quality	  control	  

•  BaHery	  of	  tests	  being	  done	  
– How	  do	  you	  categorize	  which	  is	  the	  most	  
important?	  

– Post	  thaw	  mo+lity	  to	  be	  the	  single	  biggest	  
determinant	  

– The	  other	  tests	  are	  only	  supplementary	  



Correlation to fertility:  
 
Sellem	  et	  al.,	  found	  that	  individual	  assays	  were	  
uninforma+ve,	  but	  combining	  outcomes	  could	  create	  a	  model	  
correla+on	  to	  fer+lity	  of	  0.69.	  
	  
1.	  CASA:	  Post	  thaw	  mo+lity	  	  
2.	  DIC	  microscope:	  sperm	  morphology	  
3.	  Flow	  cytometer:	  	  
	  	  	  	  	  Acrosome	  integrity	  
	  	  	  	  	  Oxida+ve	  damage	  
	  	  	  	  	  Mitochondrial	  ac+vity	  
	  	  	  	  	  Chroma+n	  (DNA)	  integrity	  
	  
	  

Sellem,	  E.,	  L.	  Chevrier,	  S.	  Camugli,	  O.	  Gérard,	  E.	  SchmiH,	  and	  C.	  	  Ponsart.	  2012.	  Use	  of	  in	  vitro	  assessed	  semen	  
quality	  criteria	  to	  predict	  fer+lity	  of	  bull	  semen.	  Reprod.	  Dom.	  Anim.	  	  Vol	  47,	  s4.	  	  



The	  value	  of	  CASA	  

•  Objec+ve	  vs	  
subjec+ve	  –	  the	  
oUen	  cited	  reason	  

•  Set	  appropriate	  gates	  
and	  have	  a	  strict	  
opera+ng	  protocol	  
for	  opera+on.	  

•  Standardise	  across	  all	  
centres	  

Semen analysis by CASA…  
…but understanding comes from 

experience 
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Why	  is	  dose	  rate	  or	  absolute	  
sperm	  concentra+on	  in	  a	  

straw	  important?	  
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Fig. 2. Relation between non-return rate and the total number of spermatozoa inseminated. 
Seavx~ from different bulls differ in the maximum non-return rate and in the ride at which the 
asymptote is approached. Ranking of bulls changes wilh sperm dosage. 

Figure 2 shows a selection of curves of this study. Bulls differed signifi- 
cantly in the asymptotic Non-Return value which is reached as the number of 
spermatozoa per insemination increases (a in eqn. ( 1)). and in the rate at 
which the asymptotic Non-Return value is approached (6 in eqn. ( I ) ). There 
is no correlation between the asymptotic Non-Return value and the rate at 
which this value is approached. This implies that bull ranking changes with 
the total number of spermatozoa per insemination below the threshold level 
of optimal fertility. 

Semen characteristics are assessed not ooly for the prediction of bull or 
boar fertiiity but also to evAate tbe way of processing the ejaculate in the 
laboratory. The characteristics used are believed to be relevant to the chance 
of oocyte penetration and subsequent development. 

Examples of these criteria are motility, membrane integrity, acrosome in- 
tegrity, metabolite concentrations, activity of specific enzymes, sperm-ooc- 
yte interaction. The majority of semen quality characteristics are related to 
viability (Woeiders, 1991). When used as a test, viability assays and other 
sperm quality criteria must be mutually complementary if possible and must 

Bulls	  differ	  in	  inherent	  fer+lity	  

Den	  Daas	  1992	  



In	  most	  cases	  sperm	  numbers	  above	  10	  million	  sperm	  
per	  AI	  dose	  are	  not	  consistently	  helpful.	  	  

	  

(Christensen, et al., 2011) 
 



The	  Standard	  Opera+ng	  Protocol	  is	  
very	  important	  

•  What	  do	  you	  do	  if	  the	  gene+cs	  of	  the	  bull	  
is	  very	  valuable	  but	  poor	  semen	  quality?	  

•  Cross	  road	  analysis.	  



Your	  choices	  are	  

•  Increase	  dose	  rates	  -‐	  ??	  

•  Find	  out	  the	  reason	  for	  the	  problem??	  

•  Seek	  alterna+ve	  processing	  methods	  

• Cull	  the	  bull	  



Why	  do	  you	  do	  what	  you	  do?	  
•  Informa+on	  is	  the	  key	  

•  Shared	  knowledge	  by	  senior	  
staff	  on	  sperm	  physiology	  

•  Monitoring	  data,	  trends	  and	  
anomalies	  

•  Peer	  group	  mentoring	  &	  
training	  



Observa+ons	  relevant	  to	  India	  

•  Semen	  produc+on	  
– World	  class	  
– Missing	  is	  feedback	  loop	  data	  on	  CR	  and	  field	  
performance	  

•  R&D	  relevant	  to	  needs	  
– Different	  challenges,	  different	  breeds,	  different	  
environment.	  

	  



Questions ? 


