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alimentary tract see also duodenum, jejunum, 
digesta, gut, myoelectrical activity, reticulo- 
rumen, stomach, intestine 

ruminant, differential passage of particles 189-205 
mathematical model 199-204 
microbial attachment to particles 1968  
nutritional effects 198-9 

effects on insulin secretion 87 
requirements of fish 258-62 

amino acids see also cysteine, proteins, taurine 

anaphylaxis, intestinal 9-10 
anthropometry for determination of body 

composition 117-18 
antioxidant systems in cells, effects of trace element 

deficiencies 4 3 4 ,  50 
arachidonic acid 

effect in essential fatty acid deficiency 58 
metabolism 61-2 

ascorbic acid see vitamins 
asthma and cows’ miIk proteins 11-12 
atherosclerosis and essential fatty acids 70 

bile acid metabolism, effects of taurine 106-7 
blindness in cats, taurine deficiency 102-3, 105 
bloat in ruminants, effects of tannins 22&21 
body composition measurements 115-22 

anthropometry 117-18 
density 116 
electrical conductivity and impedance 118-19 
neutron activation analysis 120 
potassium 1 I7 
water 116-19 

brain, source of polyunsaturated fatty acids 58 
browse species in semi-arid areas, tannin content 

2 19-20 

calcitonin and gut motility 180 
cancer and essential fatty acids 68-9 

carbohydrates see also glucose, glycerol, lactose, 
and tran-fatty acids 72 

starch, sucrose, sugar 
dietary, effects on insulin secretion 83 
utilization in fish 256-8 

cardiomyopathy in cats, taurine deficiency 103 
cardiovascular disease and essential fatty acids 69 

catecholamines, effects on voluntary food intake 157 
cats, effects of taurine deficiency 102-3, 105 
cell metabolism, effects of trace element deficiencies 

cell replication, effects of trace element deficiencies 

central nervous system, effects on voluntary food 

cereals, effects of tannin content on nutritive value 

and trans-fatty acids 72 

42-3 

4 6 7  

intake 159-60 

224-5 

cholecystokinin 
gut motility 177-9, 181, 182 
insulin secretion 81 
voluntary food intake 157 

colic, infantile, cows’ milk sensitivity 14 
colitis, cows’ milk sensitivity 13 
columbinic acid, effect in essential fatty acid 

deficiency 58 
conductivity, electrical, body water estimation Il8-19 
copper deficiency effects 

cell metabolism 42 
enzymes 41, 43, 44 
immunity 48-9 
lipids 45 

corticotropin-releasing factor and gut motility 179 
cyclo-oxygenase inhibition by polyunsaturated fatty 

cysteine requirement for taurine synthesis 105 
cystic fibrosis, taurine requirement 104 

dermatitis, essential fatty acid deficiency 58, 6 5 4  
diabetes, role of entero-insular axis 89-91 
digesta see also alimentary tract, gut, ruminant 

effects on voluntary food intake 1 4 W 3  
flow in relation to gut motility 1734  
gut distension 149-50 
movement of particles through ruminant gut 

nutrient absorption 182 
osmolarity 15 1 

acids 61 

189-205 

diseases, effects on sensory responses to foods 138-9 
docosahexaenoic acid in retina and brain 67 
duodenum, factors affecting satiety 150 

eczema 
atopic, and cows’ milk proteins 10-1 1 
treatment with polyunsaturated fatty acids 66 

eggs, source of polyunsaturated fatty acids 58 
eicosanoids 61-2 

energy, dietary 
effects of trace element deficiencies 45 

relation to protein deposition 23840  
relation to protein intake 234-7 

entero-insular axis and insulin secretion 79-92 
enzymes, trace element dependence 40-44 

fats see also lipids, obesity, oils 
effects on voluntary food intake 157-8 
sensory influences on intake 136 

fatty acids see also arachidonic acid, columbinic 
acid, docosahexaenoic acid, eicosanoids, linoleic 
acid, linolenic acid 

desaturation and elongation in fish 268 70 
effects on insulin secretion 87 
essential 

cardiac function 64-5 
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fatty acids (conr.) 

deficiencies 58-61 
dietary sources and intakes 58 
fish nutrition 2 6 6 7  
haemostasis 6 3 4  
immune system 6 6 7  
membrane lipids 65 
metabolism 6&2 
reproduction 62-3 
skin 6 5 4  

free, effects on voluntary food intake 159 
lipid content in fish 265-6 
polyunsaturated 

effects of selenium and vitamin E deficiencies 
43 

frans- 
dietary sources 70 
metabolism 71 
toxicity 7 1-2 

fish nutrition 255-75 
amino acids 258-62 
carbohydrate 256-8 
fatty acids 265-71 
heat increment of feeding 262-3 
lipids 265-71 
proteins 25845 

vitamins 272-5 
synthesis 263-5 

fish oils, source of polyunsaturated fatty acids 58 
food intake, voluntary, factors affecting 14543 

central nervous system 15940 
essential fatty acid deficiency in rat 58 
fat metabolism 157-9 
glucose metabolism 151-2 
gut factors 149-50 
hormones 155-7 
liver 152-5 
meal initiation 146-8 
osmolarity of digesta 15 1 
satiety maintenance 162 
satiety signals, integration 161-2 
self-selection 1 6 M 1  

allergies and intolerances 2-5 
effects on gut motility through hormone release 

180-81 
sensory attributes 12540 

dietary manipulations 136-8 
disease effects 138-9 
effects on fat intake 136 
effects on salt intake 129-34, 137-8 
effects on sugar intake 134-6 

value 215-18 

43-4, 50 

foods 

forage plants, effects of tannin content on nutritive 

free radicals, effects of trace element deficiencies 

gastric inhibitory polypeptide, effects on insulin 

gastrin and gut motility 177-8, 181 
gastrointestinal hormones, effects on insulin secretion 

gastrointestinal tract see alimentary tract, gut, 

secretion 82-5, 89-91 

81-2, 88 

reticulo-rumen, ruminants 

gene transfer, enhancement of lean tissue accretion 

genotype, effects on lean tissue accretion 2424,  

glucagon 

249 

2 4 6 9  

gut motility 177, 182 
voluntary food intake 1554  

glucagon-like immunoreactants, effects on insulin 

glucose 
secretion 81-2 

blood level and initiation of feeding 146-7 
blood level and satiety 151-2 
effects on insulin secretion 86 
metabolism in fish 257-8 

glutathione peroxidase activity impaired by selenium 

glycerol, effects on voluntary food intake 158 
growth hormone 

deficiency 40 

administration to enhance lean tissue accretion 
245-8 

blood level and initiation of feeding 147 
growth-hormone-releasing factor and gut motility 

growth impairment 
180 

essential fatty acid deficiency in rat 58 
trace element deficiencies 4 6 7  

gut see also alimentary tract, digesta, duodenum, 
jejunum, myoelectrical activity, ruminants, 
intestine 

colitis 14 
effects of cows’ milk proteins 8-15 
immune responses 8-10 
infantile colic 15 
malabsorption syndrome 12-1 3 
motility 

digesta flow 173-4 
hormonal effects 17&82 
myoelectrical activity 171-3 
patterns 17G73 

haemostasis and essential fatty acid deficiency 6 3 4  
heart, effects of essential fatty acid deficiency 64-5 
heat increment of feeding in fish 262-3 
hormones see also calcitonin, catecholamines, 

cholecystokinin, corticotropin-releasing factor, 
gastric inhibitory polypeptide, gastrin, 
gastrointestinal hormones, glucagon, growth 
hormone, growth-hormone-releasing factor, 
insulin, motilin, neurotensin, pancreatic 
polypeptide, secretin, somatostatin, thyroid 
hormones, thyrotropin-releasing hormone 

effects of herbage tannins 218 
effects on lean tissue accretion 241, 245-8 
gastrointestinal, effects on insulin secretion 8 1-2, 

/3-hydroxybutyrate, effects on voluntary food intake 

hypertension, relation to salt intake 129-30 

immunological effects 

88 

159 

cows’ milk protein 5-14 
essential fatty acids 6 6 7  
taurine deficiency in cats I03 
trace element deficiencies 48-9 
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impedance, body water estimation 118-9 
infants 

dietary source of linolenic acid 68 
effects of diet on insulin secretion 85 
sensitivity to cows’ milk proteins 6 
taurine requirement 1 0 4 5  

inflammation, effects of essential fatty acids 66 
insulin 

gut motility 177-8, 181 
secretion, factors affecting 79-92 

foods 82-8 
gastrointestinal hormones 81-2, 88 
neurotransmitters 88 
pathology 89-91 

secretion in fish 256-8 
voluntary food intake 155 

small, motility patterns and digesta flow 171-2, 

large, motility patterns and digesta flow 172-4 
iron deficiency effects 

cell metabolism 42 
enzymes 41 
immunity 48 

intestine 

174 

irritable bowel syndrome 17-18 

jejunum, factors affecting satiety 151 

ketone bodies, effects on insulin secretion 87 
kidney, taurine retention 108 

lactase, activity in gut 14-16 
p-lactoglobulin, allergenicity 6, 9 
lactose intolerance 14-19 

clinical features 17 
treatment 19 

legumes, forage, effects of tannin content on nutritive 

linoleic acid 
value 215-8 

dietary sources 58 
effect in essential fatty acid deficiency 58 
requirement of fish 267 
skin 65-6 

linolenic acid (n-3) and (n-6) 
dietary sources 58 
effect in essential fatty acid deficiency 59 
essential fatty acid 67-8 
requirement of fish 267, 269-70 

linseed oil, source of linoleic and linolenic acids 58 
lipids see also fats, fatty acids, oils, phospholipids 

effects of trace element deficiencies 4 4 4 5  
effects on insulin secretion 83-5 
in fish nutrition 265-71 

fatty acids, desaturation and elongation 268-70 
fatty acids, essential 266-7 
fatty acids in lipids 2 6 5 4  
temperature adaptations 27 I 

deficiency 65 
in membranes, effects of essential fatty acid 

lipoproteins in plasma and essential fatty acids 

liver 
69-70 

effects on voluntary food intake 1 5 2 4  
source of polyunsaturated fatty acids 58 

livestock, lean tissue accretion 233-50 
enhancement 244-5 
genotype effects 2 4 2 4  
growth hormone administration 245-8 
live weight and protein deposition 244 
protein and energy intake, relation between 

protein deposition and energy intake 2 3 8 4 0  
sex effects 241 
transgenic animals 249 

2 3 4 7  

malabsorption syndrome, cows’ milk intolerance 

man 
12-13 

body composition measurements 115-22 
tannins in nutrition 2 2 3 4  
taurine deficiency 1 0 4 5  
taurine requirement 108-9 
zinc in nutrition 23-33 

manganese deficiency effects 
enzyme activity 43 
growth 47 
reproduction 47 

deficiency 65 
membrane lipids, effects of essential fatty acid 

micro-organisms 
attachment to particles in ruminant gut 196-8 
digestion of particles in ruminant gut 194 

modelling particle digestion and passage in ruminant 

monkeys, effects of taurine deficiency 104, 107 
motilin and gut motility 175-8, 182 
myoelectrical activity in the alimentary tract 17G74 

effects of feeding in ruminants and non-ruminants 

gut 199-204 

171-2 

neurotensin and gut motility 177-8, 180 
neurotransmitters, effects on insulin secretion 88 
neutron activation analysis, body composition 

measurement 120 

obesity 
role of entero-insular axis 89-91 
sensory influences on sugar intake 1 3 5 4  

oestradiol- 178 implant, effect on tissue deposition in 

oils see also fats, fish oils, linseed oil, olive oil, 
steers 241 

rapeseed oil, safflower oil, soya-bean oil 

58 
vegetable, source of linoleic and linolenic acids 

olive oil, source of essential fatty acids 58 

P-protein, effect of selenium deficiency 40 
pancreatic p-cells, factors affecting 86-87 
pancreatic polypeptide and gut motility 176, 178 
parenteral nutrition and taurine deficiency 105 
phospholipids in fish 270 
platelets, effects of taurine deficiency 103 
potassium, estimation for body composition 

prostaglandins and reproductive performance 62-3 
protein see also amino acids, 8-lactoglobulin, P- 

determination 117 

protein 
cows’ milk, immunological effects 5-14 
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protein (cont.) 

deposition, enhancement 245-8 
relation to energy intake 234-7 
relation to live weight 244 

effects of tannins in ruminant nutrition 214-18 
protection against rumen degradation 214-1 8 
relation to energy intake 234-7 

synthesis 263-5 

66 

dietary 

in fish nutrition 25845 

psoriasis treatment with polyunsaturated fatty acids 

pyridoxine see vitamin B, 

rapeseed oil, source of linoleic and linolenic acids 58 
reproduction 

effects of trace element deficiencies 4 6 8  
essential fatty acid deficiency 58, 62-3 
zinc requirements 27-9 

function 19&93 

docosahexaenoic acid 67 
effects of taurine deficiency 102-5 

reticulo-rumen see also ruminants 

retina 

retinol see vitamin A 
riboflavin see vitamin B, 
ruminants 

digesta flow and tract motility 170-73 
movement and digestion of particles in the 
alimentary tract 189-205 

flow in the reticulo-rumen 19&93 
flow subsequent to the reticulo-rumen 196 
microbial attachment 1 9 6 8  
models of particle passage 199-204 
particle size 193-6 
specific gravity of particles 1 9 3 4  

nutritional effects of tannins 214-8 

safflower oil, effect in essential fatty acid deficiency 

sainfoin, effects of tannin content on nutritive value 

salt, sensory influences on intake 129-34, 137-8 
secretin and gut motility 177 
selenium deficiency effects 

cell metabolism 42-3 
free radicals 4 3 4  
glutathione peroxidase activity 40 
immunity 48-9 
lipid metabolism 45 
P-protein 40 
thyroid hormones 40 
vitamin E status 4 3 4 ,  50 

sensory attributes of foods 12540 
dietary manipulations 1 3 6 8  
disease effects 138-9 
effects on fat intake 136 
effects on salt intake 129-34, 137-8 
effects on sugar intake 1 3 4 6  
measurement techniques 128-9 

60 

215, 217 

sex effects on lean tissue accretion 241 
skin disorders and essential fatty acids 6 5 4  
somatostatin 

gut motility 176, 178, 179, 182 
insulin secretion 81 

sorghum, effects of tannin content on nutritive value 

soya-bean oil, source of linoleic and linolenic acids 

starch in fish nutrition 256 
stomach 

222-5 

58 

digesta flow 1 7 3 4  
motility patterns 17CL71 
satiety factors 149-50 

sucrose, effects on insulin secretion 84 
sugar, sensory influence on intake 1 3 4 6  

tannins in animal feeds 209-26 
analytical methods 21 1-14 
browse species in semi-arid areas 219-20 
chemistry of tannins 209-1 1 
distribution of tannins 21 1 
effects 

bloat 220-21 
non-ruminant nutrition 222-5 
proteins in ruminant nutrition 214-18 

taurine 99-1 11 
bile acid metabolism 1 0 6 7  
deficiency effects 102-5 
functions 100-9 
kidney retention 108 
pools 11&l1 
requirement for man 108-9 
status 109-10 
structure and biosynthesis 100 
turnover 105-6 

effects on protein synthesis in fish 264-5 
lipid adaptations in fish 271 

temperature 

thyroid hormones, effect of selenium deficency 40 
thyrotropin-releasing hormone and gut motility 179 
tocopherols see vitamin E 
trace elements see also copper, iron manganese, 

potassium, selenium, zinc 
deficiency effects 39-50 

cell metabolism 42-3 
eicosanoids 45 
enzymes 4 W 2  
growth and cell replication 45-7, 49-50 
immunity 48-9 
lipids 6 5  
oxidative stress 4 3 4  
reproduction 46-8 

transgenic animals, lean tissue accretion 249 
trenbolone acetate implant, effect on tissue 

triene: tetraene ratio as indicator of essential fatty 
deposition in steers 241 

acid deficiency 61 

ulcers, gastric, effects of essential fatty acids 67 
urea cycle in fish 261 

vegetarians, taurine requirement 108 
vitamins 

in fish nutrition 272-5 
resistance to infection 274-5 
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vitamins (conr.) 

vitamin A in fish nutrition 2 7 3 4  
vitamin B, in fish nutrition 273 
vitamin B,, effect on taurine synthesis I00 
vitamin C in fish 

protection against infection 274 
requirements 272-3 

274-5 

4 3 4 ,  50 

vitamin E, protection against infections in fish 

vitamin E status, effects in selenium deficiency 

water, estimation of body content in man 11619 

zinc 
absorption 24-6 

bioavailability 29-30 
human nutrition 23-33 
metabolism 23-5 
reproduction 27-9 
requirements 3 1-3 

zinc deficiency 
causes 2 6 9  
diagnosis 3&3 I 
effects 4 M 8  

cell replication 4 6 7 ,  49-50 
enzymes 4 M 1  
growth 4 6 7  
immunity 48 
lipids 45 
reproduction 4 6 8  
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