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ABSTRACT 

Although mechanisms regul ating nutrient partitioning and mi lk  synthesis are not 

fu l l y  understood in ruminants, recent studies i n  l actating monogastric animals have 

shown that the vagus nerve modulates secretion of various hormones that are i mpl icated 

in the short- and long-term control of nutrient partitioning.  Therefore, the overa l l  aim of 

this  study was to examine the rol e  of the vagal innervation of the GI tract on insu l i n  and 

oxytocin rel ease and mi lk  yield in sheep. In a series of experiments described in  this  

thesis, the effect of  vagotomy was studied in ewes and wethers by comparing the 

responses of vagotomized an imals ( i .e. abomasal, pyloric, duodenal and hepatic branches 

sectioned) w ith control (sham-operated) animal s. 

Insu l i n  release i n  response to a bolus i njection of glucose was studied i n  l actating 

ewes (Chapters 2 and 4) or  wethers (Chapters 3 and 5) .  The differences i n  responses were 

not sign ificant in the experiments described in Chapters 3 and 4. However, the release of 

insu l in  from the pancreas in response to g lucose injection was significantly (P < 0.05) 

suppressed in  the vagotomized animals used i n  the experiments described i n  Chapters 2 
and 5 .  Moreover in  the experiments with wethers (Chapter 5 ) ,  insu l i n  secretion i n  

response to g lucose bolus injection was significantly (P  < 0.05) higher when admin istered 

2 h (i .e. fed state) fol l owing feeding than 22 h ( i .e. fasting state) .  In addition, postprandial 

insu l i n  concentrations were sign ificantly (P  < 0.05) l ower in the vagotomized wethers 

than in the sham-operated wethers, but insu l in  secretion in the vagotomized wethers was 

apparently unaffected by plane of nutri tion, despite significantly ( P  < 0.05 ) h igher blood 

glucose l evels i n  wethers on the HP intake. The insu l i n  concentrations were, however, 

higher (P < 0.05) in the control group of wethers fed on the high plane (HP) of nutrition 

than those fed on the l ow p lane (LP) of nutrition (Chapter 5). 

Insu l in  was re leased in  response to the sight and/or ingestion of food, cephal ic 

phase insu l i n  release (CPIR), without any significant changes i n  blood g lucose 

concentrations. However, the increase in i nsu l i n  concentration was significantly (P < 
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0 .05) suppressed i n  both vagotomized wethers and ewes m companson with control 

animals (Chapters 5 and 6). 

Suck l i ng i ncreased plasma insu l in  concentrations in the sham-operated ewes but 

not i n  the vagotomized ewes (Chapter 6), although the difference i n  the concentrations 

between the two groups was not statistical ly significant (P < 0.09) .  

Mi lk and fat yields were significantly (P < 0.05)  reduced for one day and two 

days, respectively, i n  the vagotomized ewes compared with those of sham-operated 

controls, but was restored over the next 2-3 days (Chapter 2) .  Milk yield was not different  

between the two treatment groups i n  the second study (Chapter 4). 

Suck l i ng-associated plasma oxytocin concentrations were significantly (P < 0.0 I) 

lower in the vagotomized ewes than in the sham-operated control ewes, although the 

difference was not statistically significant when corrected for basel ine values (Chapter 4). 

In the next experiment (Chapter 6), oxytoci n  concentrations between the two treatment 

groups of ewes were not significantly different. However, i n  th is experiment, suckl ing  

caused a significant (P < 0.05) i ncrease i n  oxytocin concentrations from the basel ine 

values i n  the sham-operated ewes fed and suckled simultaneously but not i n  the 

vagotomized ewes fed and suckled simultaneously. 

Vagotomy significantly (P < 0.05) i ncreased digestibi l i ty of dry matter and 

n i trogen in wethers, although food intake was not different between the two treatment 

groups (Chapter 3). 

In conclusion , the findings in wethers (Chapter 5) agree with those in l actating  

ewes (Chapters 2 and 4 )  and, i ndicated that the effect of  vagotomy on insu l i n  release i n  

response to glucose i njection i s  more apparen t  over a short period ( i .e. 2-4 h ;  Chapters 2 

and 5 )  fol lowing feeding than after a longer period ( i .e. 6-22 h;  Chapters 4 and 5) .  This 

suggested that the pancreatic �-cel ls are more sensitive soon after feeding, because the 

vagal inputs reaching the �-cel l s  from the GI tract are h igher due to the recent 

consumption of food. The finding that post-prandial insu l i n  concentrations i n  the 
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vagotomized animals of HP group were significantly reduced, despite their significantly 

higher blood glucose levels, provide further evidence that the vagus nerve is a major 

determinant for sensitizing pancreatic �-cells. Furthermore the vagal innervation of the 

Gl tract plays a major role in CPIR, and also appears to play an important role in insulin 

release during suckling in sheep. The concentrations of oxytocin measured in these 

experiments suggest that vagotomy intelferes with oxytocin secretion although 

differences between vagotomized and sham operated ewes were often non significant. 

However, the data suggest that feeding stimulates OT secretion. It is possible that the 

failure to achieve consistent differences in milk ejection and hence removal in these 

studies may have been partly masked because of the anatomical features of the mammary 

gland of the ewe. Finally the activity of the vagus nerve influences the digestibility of dry 

matter and nitrogen in sheep. 
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