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【Purpose and Background of the Research】 
   Improvement of the fertility is one of the biggest 
concerns for Japan and other developed countries 
over the world.  Fertility rate has been decreasing 
for many years despite of the advancement of the 
science.  The loss caused by the decreased fertility 
is around 100 billion Japanese Yen. 
   The current study aims to utilize the bull 
pheromone as a means to improve the fertility by 
stimulating reproductive axis.  The ‘male effect’ 
was found decades ago in sheep and goats and the 
existence of a pheromone has been suggested by 
many experiments.  In cows, the presence of bulls 
has also been suggested to improve the fertility.  
The release of gonadotropin-releasing hormone 
(GnRH)/gonadotropin, therefore, would be kept at a 
normal level by bull pheromone in cows.  The 
absence of bull pheromone in a farm with the 
modern animal reproduction would cause a feeble 
estrus or reproductive disorders. 
   The present research focus on the isolation and 
identification of the bull pheromone to improve the 
fertility in milking and beef cows (Figure 1). 

【Research Methods】 
   Our first attempt is to get bioassay systems to 
detect the pheromonal activity in bull samples.  
We will establish an immortalized bull vomeronasal 
cells and/or cell lines expressing every pheromone 
receptors in order to detect the pheromone activity 

in bull samples.  In addition, we will take another 
way to identify pheromone activity with 
gonadotropin pulses and hypothalamic multiple 
unit activity of KNDy neurons. 
  Collaborations with the National Livestock 
Breeding Center and Gifu Prefectural Livestock 
Research Institute are appreciated to collect hair 
samples from bulls. 
 

【Expected Research Achievements and 
Scientific Significance】 

   The bull pheromone will be the second primer 
pheromone following the male goat pheromone.  
It would be of great scientific interests how these 
specific pheromones interact with each 
vomeronasal pheromone receptors. 
   From the application point of view, the 
development of pheromone preparation would be a 
novel method to improve the fertility of milking 
and beef cows. 
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Figure 1 Conceptual illustration   Left, pheromone released 
from the nose-ring is sensed by pheromone receptors to 
stimulate hypothalamic KNDy neurons and then GnRH/LH 
release resulting in ovarian estrogen secretion.  Right, GnRH 
pulses are slowed-down in anaestrous cows and estrogen 
secretion is suppressed at a low level.  The exposure to 
pheromones enhances the pulse frequency to stimulate 
estrogen secretion and then estrus and ovulation. 


