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innate immune system 58 
inorganic phosphate (Pi) 5 
inotropy 42 
inspiration 44-45 
insulin 16, 22, 188 

deficiency effect, acute 275t 
resistance 274 

insulin-dependent diabetes mellitus (lOOM) 274 
insulin-like growth factors (IGFs) 22 
intensity 

of activity 78 
of exercise 284 

aerobic 110 
movements 94 

of training 132, 144, 262 
intercalated disks 40 
interferons (IFN) 60 
interleukins (IL) 60 
internal intercostal 44 
internodal pathways 41 
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lipolysis 30, 196 
LH. See luteinizing hormone 
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lumen 40 
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phosphofructokinase 35 
phospholipases 58 
phosphorus 192 



phosphorylase 29, 195 
phosphorylation 28 
physiological analysis 78 
Pi. See inorganic phosphate 
pituitary glands 18 
pituitary insensitivity 268 
planes 159 
plasma 46, 202 

renin activity (PRA) 25 
volume 251 

pleural sacs 44 
plyometrics 144 

drills 152-153t 
exercises 151-154 
resistance training and 151 

plyometric training 87 
integration of 147, 151 
program design 149-150 
risk of injury 149-150 
scientific basis for 144-147 
strength training and 151-153t 

P02 • See pressure of oxygen 
polypeptides 20 
polysaccharides 188 
POMC. See proopiomelanocortin 
POMS. See profile of mood states 
positive feedback 16 
power (P) 78 

expression of 86 
muscle temperature and 243 
training programs 144 
-velocity curve 86f 

PRA. See plasma renin activity 
precompetition phase 132 
pre-exhaustion training 79 
pregnenolone, conversion pathways 216 
preparatory phase 132, 133 
prescription 72 
pressure gradient 45f, 248 
pressure of oxygen (P0

2
) 248 

prestretch 144 
pretraining status 73, 80 
principle of diminishing returns 74 
profile of mood states (POMS) 269 
progression principle 72-73 

endurance training and 73f 
progressive overload 73 
proopiomelanocortin (POMC) 26 
proprioceptive neuromuscular facilitation (PNF) 

158 
hamstrings stretch 158f 

proprioceptors 156 
prostaglandins 285 
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proteases 58 
proteins 189 

synthesis 17,128,216 
after postexercise supplements 200 

utilization 197-198 
by endurance athletes 198 
by strength/power athletes 197-198 

proteolytic fragments 65 
protons 30 
pulmonary circulation 40 
pulmonary ventilation 51 
Purkinje fibers 41 
pyramiding down 217 
pyruvate 34 
pyruvic acid 29 

Q 

quadriceps exercises 165 
and iliopsoas 165 

quick feet 1 06 
agility drills 107f 

R 
radiation 228 
range of motion (ROM) 78, 156, 159 

healthy adult values 161 t 
rating of perceived exertion (RPE) 115, 115t 

for endurance programs 116 
Raynaud's disease 246 
RDA. See recommended dietary allowance 
reaction time 156 
receptors 17 
reciprocal inhibition 156 
recommended dietary allowance (RDA) 188 
recovery 123,150-151,262 

periods 231 
red blood cells 55 
refractory period 285 
rehydration 202 
relaxation phase 40 
renin 25 
repetition maximum (RM) 19, 79 

determining 81f 
number of 81 t 
theoretical continuum 80f 

repetition sprints 1 00 
repetitive relays 100-101, 101 f 
residual volume 54, 182, 284 
resistance training 72, 122, 144 

acute program variables 78-81 
administration of 81-82 
body composition and 89 
cardiovascular fitness and 88-89 
effects of 84-89 
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resistance training (continued) 
exercise 

intensity 79-80 
order 79 
selection 79 

flexibility and 89 
frequency 81 
integration with plyometric training 151 
kicking 88 
modes of 82-84 
needs analysis 78 
number of sets 80 
performance and 

agility 88 
sprint 87-88 

programs 89-91 
bodybuilding 90 
circuit 91 
development 78-82 
in-season 75t 
maximal strength 90 
muscle toning 91 

rest period 80 
sprint training and 129 
swimming 88 
throwing 88 
volume 80 
women and 89 

respiratory adaptations 54 
respiratory alkalosis 250 
respiratory rate 54-55 
respiratory system 44-46 

anatomy of 44f 
rest 151 
resting membrane potential 6 
resting metabolic rate (RMR) 128 
reversibility principle 75 
RM. See repetition maximum 
RMR. See resting metabolic rate 
rolling sprints 101, 101 f 
ROM. See range of motion 
RPE. See rating of perceived exertion 
running 

S 

economy in 113f 
mechanics of 103t 

saltatory conduction 6 
SA node. See sinoatrial node 
Sa02 • See arterial saturation 
sarcolemma 4 . 
sarcomeres 4 

unit 5f 
sarcoplasmic reticulum 5 

transverse tubules 7f 
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satellite cells 13 
SOH. See succinate dehydrogenase 
sea level, training at 256-257 
secretory apparatus 16 
selenium 191 
semilunar valves 40 
semistraddle exercise 163-164 
sequence of training 125-126 
Seyle, Hans 132 
shivering 239 
shoulder exercises 166 

flexor stretch 167 
side shuffle 105 
sinoatrial node(SA node) 41 
sit-and-reach test 162f 

percentile ranks for 162t 
sitting toe touch 164 

with partner 164 
SJ. See squat jump 
skinfold 

measurements 182 
sites 183t 

slow static stretching 156-157 
slow-twitch 7 

(type I) fibers 111 
sodium bicarbonate 222-223 
soma 6 
somatomedins 22 
specific endurance 141 
specificity 94, 150 

principle 72, 111 
specific preparation 132 
speed 78,94, 178-179 

development of, 101-102 
endurance drills for 100 

spinal twist, 166 
spread eagle 164 
sprinter training programs 

100-m and 200-m 99t 
400-m speed-endurance 100t 
resistance training and 129 

sprinting 
interval 100 
mechanics of 104f 
NCAA collegiate athletic standards 179t 

squat jump (SJ) 146 
stacking regimen 216 
staleness 262 
standard atmosphere model 248 
starch 188 
static resistance training 82 
stem cells 58 
steroids 17 
sticking point 82 



straddle exercise 164 
with partner 164 

strength 84~86 
concurrent training and 122 
fitness a'nd 78 
muscle temperature and 243 
NCAA collegiate athlete standards 173t 

, in periodized training program 133 
tests for 171-173 

strength/power 133 
athletes compared t6 endurance athletes 

263-264 
flexibility and production 161-163 
sports 262 

strength training 
endurance, effect on performance 125f 
integrated with plyometric training 151-153t 
programs 144 

improvements 85t 
stretching techniques 

benefits and risks of 157 
types of 157-158 

stretch reflex 156 
stretch exercises 

achilles 163 
back 166 
ballistic movement 157-158 
butterfly 164 
external rotator 167 
flexor 167 
hamstring 158f 
hurdler 165 
neck 167 
partner 163, 166 
pectoralis 166 
shortening 144 
shoulder 166 
slow static 156-157 

~rideleng~ 101,113 
changes with running velocity 102f 

stride rate 101, 113 
changes with running velocity 102f 

stroke volume (SV) 41,52-53, 203, 251' 
acute exercise and 48-49 
exercise intensity and 47f 

subacute hypothermia 244 
submaximal treadmill protocol 178f 
substrate utilization, exercise duration and 196f 
succinate dehydrogenase (SDH) 33, 112 

activity 34f 
concentration changes 34f 

sucrose 188 
supercompensation 262 
superficial frostbite 244 

INDEX 

superior vena cava 43 
super setting 79 
supplementation 212 
support phase 101 
SV. See stroke volume 
sweating 202 

rate 229 
sympathetic nervous system 42, 264 
synapse 6 
synergistic muscle group 144 
synergists 10 
systemic circulation 40 
systole 40 
systolic blood pressure 43 

T 
tachycardia 42 
tapering 134 
T cells 58,60 
T-drill 105 
tendons 4, 156 
tension development 156 
terminal cisternae 5 
testing order 184 
testosterone 17-20,216 

concentrations of 128 
overtraining and 266 
precursors 220 
response to 20f 

thermal balance 
body composition and 240 
exercise and 239-240 

thermal expenditure theory 286 
thermal homeostasis 238 
thermogenesis 239 
thermoregulation 202 

fatigue 239 
lag 240 
system 228 

thorax 44 
thyroid gland 24 
thyroid hormones 24 
thyroxine (T4) 24 
tidal volume 51 
time to fatigue 122 
TNF. See tumor necrosis factor 
torque 171 
trace elements 192 
trachea 44 
tracheobronchial tree 285 
training 
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bi-cycle, tri-cycle, and multi-cycle plans 140 
curve,74f 
frequency 113-114 
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training (continued) 
phases of year 132 
status 170 
volume 18,116 

reduced 272t 
transamination 197 
transitional phase 132 
treadmill protocol, submaximal 178f 
trench foot 246 
triad 5 
triceps exercises 167 
tricuspid valve 40 
triglycerides 22, 28, 188 

synthesis 274 
triidothyronine (T3) 24 
trophils 58 
tropomyosin 5 
troponin 5 

-tropomyosin complex 5 
T-test 180f 
tumor necrosis factor (TNF) 60 
twitch, fast vs. slow 170 

U 
unloading phases 134 
upper respiratory tract infections (URTI) 66-67, 

269 
up-regulation 17,280 
URTI. See upper respiratory tract infections 
useful consciousness 250 

V 
vagus nerves 42 
Valsalva 50 
variable resistance training 83 
vascular system 43 
vasculature 43 
vasoconstriction 238 
vasodilation 228 
velocity 78, 144 
venous return 229 
venous system 43 
ventilation 45, 249 

/perfusion inequality 253 
ventilatoryequivalent 51,54-55 
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ventilatory response 251 f 
ventricle 40 

fibrillation 244 
mass, left 54 
wall 53-54 

venules 43 
vessels 40 
vital capacity 54, 284 
vitamins 188, 189-192 

fat-soluble 189 
functions and requirements 190-191 
water-soluble 189 

'1°2' See oxygen consumption 
V02max. See aerobic capacity 
volume 72 

W 

preseason anaerobic conditioning 95 
pressure, temperature, and 248 
of training 132, 150, 262 

WAnT. See Wingate Anaerobic Test 
Warm-up 156 
water 188, 194 

balance 202-203 
temperature effect 209f 

WBGT. See wet bulb globe temperature 
weight loss, concurrent training and 128-129 
wet bulb globe temperature (WBGT) 235-236 
windchill 238 

chart 238f 
window of adaptation 148, 148f 
Wingate Anaerobic Test (WAnT). 174f 

protocol' 174 
women 

resistance training and 89 
training effects on sedentary 67f 

work/rest ratio 94 

y 

YMCA submaximal cycle ergometer test 179f 

Z 
Zig-zag drill 105 

agility 106f 
Z line 4 


