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b only a fow vl Fave a dramatic ivpact o the ik, Ths i onc of hose books! It was

writen by two consuemae scienists who ave actually done the work n the bboratory o

develop the theory and tet the hypotheses that this book is based on. iferert
hot
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e npor rton crept Gttty vl ech e o
optinze ther exerese and recovery mabolsn 1o beter achieve ther fiess
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Introduction

Nurrt

o by oS el 1 Sy o o e
exrcisrs o professoml bodybuklers and power ffers. Nurcnt Timing & ot a

i Raber, i i the fui of cutinodse scetic isights o excrcse
metabolsm physikgy, and

The seeds of the Nurient Terig revokion were phsed twenty years ago. Before then,

It was based
on uprowen chim, myts, and practce thut were not oly uselss but sometenes even
dangerous. There was 2 felng thut o coukd hep crease muscke sengh and kan

Hoping to comect i sitation, excrcie physilogits and mutrionists niid rescarch
suafes that measued the efct of ereased proten consuption on muscke gowth and
strngh.

OM deas )
establshed. The neo paradigm chalknged the recommensed daily allowaree (RDA) for
Proten ke hasized de-cphasized.

“Ths, “proi”
raiing forte st fifcen years

v rton pardign ih o rsks, ey b o i v calkd e -phicas
Phenamenon® Ths phenomenon b charcirind by Sapoton  msck s

ot e o o ol et et s d s ot
Seemio presert e phicau pheronenon fom oceuring

Fager 10 tackle s problem, we, akong wih other colkagpes, have become imoved in

‘poundbresking sports-urifon rescarch, This research adds a new dimension 1o sports
Unil

10 cat. The et rescrch i providing povert proof thatwher rrss e consumd

anabolc (msck-buklng agers is agei changing the way we ook a bulding musck
These fidings form the ueerpinings of the next revohsion in sport urifon-— Nutrrt

surengh and povier,

“The casiest way to wderstand the priiples of Nurkrt Tovig & 10 bok at bow the
automnbie el system evolved. In okler cars, the primury Rk dehery device was the
carbuctor. Okl carburctors delnered a crue mixtae of owgen and gisolne o the
pitons,

or ol s addod ot carturcor, the engne sk, Caburtors e e sandard
o almost 100 years, but eventaly they give way o fe rjecton. Fuel jectors are B
e efi i comarng o s ) o ey s e s
defvered

et today’ cas gt bettr perormnce out ofthe s tank of s

“Thar's what Nusren Tivig i all bout. Untl now, srengh athees e used an okd

e L Wekow it cotan s of o g o ghs et
resits But the ighvoctan: proten s stl being defvered wilh timing by an okl
arbctor” By bl e el of Nsrnt T, sous e abke 1 doe U
precise amouns of protein and other pecesary marits at precisely the rght time o
iz sk gowth.

Soe of s badig sor s fom o ks ofmetion e pysblg
ke by e cormbted e kg N kg .2 g ik on

e vk i s by S e oo
o o provies a exeehe Dbty % i o can e



o mininiz msck dumige and sorenes afer @ herd pevie g T

o
e e St ot b i e s i B, e P

N ik 5 sboveal, pracial progam The irionin bk i chorgs
you ok at utifon an, more poran, change (e esuts you gt fom your ard
mmn\ﬁ::gymWuﬂmw:mm]ww:wlyhhlcuﬁmngmdm@ﬂr

As scintsts, we are excied findings. As atbetes, b
own programs and have experinced resuls rsthand. Nutrnt Taring i the e of spors
rifon Read on o kam b 10 ke it work for you

PART I: NUTRIENT TIMING PRINCIPLES
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Diog o sl ety fur fur routs ek, G s ptiods hon e mck 5
civelyimohed e e s v 5 ot perds win

R wachuesy of s ek 1 awton o 5 bt v ohof
o ek i e s s s f e ek e o

produce and replenish mscl: gheogen (e sored form of gheose) or synhesie musck:
protein. Each of these operatons requies diffent types of nurints, and i you'e abk 0
deliver the righ marent e (0 the musck at the gt e, you can gty crfer

l

thep years. The f

athtes need more protein hun & recommended for the average person and that an
nercased consumpton of rotein could irprove musce devcloprer.

s bas ke 10 *bulk nuriiont” menalty. I proten s good, then more protin st be.
betir Uriesich; 3
ot receptive a that partiur e, the proten wil be wasted. And, in i, the exidence

comsund, which 5 it Nt Tanng s all about. By consunigthe sane amour of
utrnts, but Keying your consumpton (0 the three phases of miscke gowh dicwsed
below, you will be abk t0 avoid the phteau efect and achiev £ greter gais n sl
strengh and mscle muss.

‘THE THREE PHASES OF THE NUTRIENT TIMING SYSTEM (NTS)

“There are e phases of the Nutrcnt Tening Systent the Encrgy Phuse, the Abolic
Phase, andthe Growth Phose.

The Encrgy Phase

e B Pl coris vl you vkt T iy s bt of e

sk g s s s 0 ks fien oy 0 e msce o, Mos
ot of conmig caboydrues dung e but

nd to itz

T hnoe v, wich e by B Nt T, b, s e o

carbokydrates wih protein, specific amino acids, and viamis, you wil be abk t0 spare
sk o ad e e s i, bl U v o 0 ol
propan

fora fiser recovery ollowing your workous.

The Anabolic Phase

The Abolie Phase s the forty-fre-mine window fllowing & workout in which your

misce cels are extemely semsive (o the amboke cflcts of the homone wsun. Thi
sy, hower, decloes rapily, as shown n Fiee 11, and, afer several hows,

A you read this book, you vill come 10 uderstand why corsumpion of carbolyrates

You'

Phise. Morconer,you'l
Vianins C and E and i acids can s ke recovery
Figure 11 Closing of Metabolic Window: Without nutrient inervention, the
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The Growth Pase

“The Growth Phise extens ok
workout. It the tine when the muscle enzyes are imohed n ncreasing the marber of
contractle protens and the size of misck fbers, as well a5 1 helping the mscle fully
replnith muscle gheogen deplted diaing the Encray Phase, Durg the Growh Phase,

owth, The

athte i proen & consied at the comeet ime. By kowrg the Nurkr Tiring Sysiem
you'llbe able to muitain @ high anboke siate and restore misce gheogen repar mscle
sue dange, and sythesize e sl

IMPORTANT CONCEPTS IN THE NUTRIENT TIMING SYSTEM

Nuirert
about exercise nutifon. For the past twenty years, miriiorists, exercse physulogsts, and

wod™ bt they

Folowing are theee tni satemens that most strngh athetes woud fnd prety hard to
belive. They ihstrte ivportant concepts inthe Nutrnt Terig System

“Alow-quality protein ean be more effective i stimulating protein synthesis than a
highvquality protein.”

g read would e
shcives of healh food stores are ik vith prodhucts prockiming their supeririy becarse
they contain a better-qualy proten. However, the effciivencss of any proten product &
sly dependert on when youtake &

Thi i calkd "

hormon: nsuln
f carboydate o 1, which s the kst thing a srengh athte needs. However, i the
forty-fie miutes afer 2 workou (the Arabolc Pasc), the metabof muchixry of te
mick i exrenely senstie to isuln. Isuln s boen shown to dive the rebuklg, or
o sty of o msck, Nurers conemd deg s, poscie et

/" are muxh more effctive than those consumed bier, when the mscle becoms.
purislin

Lt okt e docig b e st e it of N Ty Comi
poor-qualy profen, such as com, durg the i postexee

suh s iy roc s v I b Al s e o ot sl The b

houss e muy resul 1 85 percent lss proten syrfesis
i e com p ko i s e vkt o . yosodl
i out why,

“Sugar canstimudate proten synhesis.”™




For sirengh altes, “Sug;” o carbobyrate s the poser boy for bad muribon. Nutriion

of carbohydrates. Much of whatthy say & i 1o 2 poin. Unfortumetely, your msck:
el do mot read articles appearing i the popukir press. This brings s 10 the sccond
el coneptof Narer T 1 caled e acivton”

Your muscle cels never rely on a sigke uarint, Rathr, musck metaboliem i 4 tgly
serpted synphony imohing i, carbohydrate, proten, viamis, mierab, and water The

achieve the resls you are seeking. Corsuming 100 mch carbohydrate ek
incrcased body it Consuming foo 1xch proten or corsuring  at the wrorg ine
produce no beneft except o the mrndhctuers of protein powders.

o S e i 6 5 e Kohtopnich g cn
dmmcaly ertuee proen syhes. et sty a_high-gheeme

T ot i vt 33 pres o ol SEmBiYg Pt S
thana comertional proein

e o b e it &t s i ghenic catyits o sne 3 it

actvators C:

of U 59 eporid ep o of rocs syeos hovig e, Whea ks s

smised b pres ofproti s o gr sl o prc, It
carbolydaies prive the proten pup by fis stmiteg ol A

JorieRe

i book & about i i ot

Bu
i of st crbolyrie can e dcr: el on e ace ok wnbol:
‘which can kad o greatr icreases in muscle srengh and

“Sugar is more effective than protein in preventing protein degradation in the
muscle.”

“The thid importan corcept in the Narint Tering System s it optinizaon” The

bt can abo shifl the metabol mchicry fiom a catabolic stte o an imbole o
ol is

drrgoss
o o o dinon, o b tog i poseese i e

Swich and tm on i arabol: e

Yoo my ol b skepiat Hovewr, e crvourng: you 0 e e et vl

you' Taning Systern. We

Tt bt and rohce you o oy e Kess o s nd i, Yo'l ol

ihat the bk theory o proten consumpiin ghes you o ke sense of accompi

ey i e anck e ipeant, ) B shut e Al i o

Youllkam o
oyt cn s bod o oy macks, ot wy o sl

helpingsof protein my be e i gk ke i Nuri g canao

ittt Attt

worithave
il i sty i vy e b sy

Bestofal,

Tabke 1.1 cxphis when the thrce Nutren Tivig phascs 6l o relaon 10 your dady
workout and the benef

Clipters 4,
‘sour muscks” owth cycle and why sk inerersion can phy  cral rok. And in
Cliapters 7 and 8, we show you how t0 casiy incorporae the Nutret Tiving System ito

g
BT N
=
Phase. "™ NTS Can Do for You
; » [
ooy s o s e e

ik e sysem spresson

| T —

Set the mrkinalsage fra fter

recovery folowing your workou




|ANABOLIC Wiin 45 miutesafer a workou

o mecano: mueneery moma

e hmamion o
st by creasn macle bl
fow

for musck grow

e e and

e sysiem

. Rapid Segent: The st 4 bous afler
GrOWTH o e

[Maitan ereased insuin sersitty

The e 16-15

bous afier a vorkou

[Promote protcin umoner and sl
devclopment

Tabke 11

2: Muscle Energy Systems and Fuel Utilization

Exercie and
exercie is requied (0 stimibte msck: s remodeing and fo erease msck: proien
I s ot pysobgal o st dd i 0 b stongs s, Nurton
5 e b ol oo sty e o e nd it e
o e e . o s ot o e

[ty

I order 10 best uderstand the NTS system, you need a basic wderstnding of the
e onc b,

and reconery on the other han. In ths chapte, we vl s on how and where mscks

‘and how 10 optinize muscke growlh (hrough training, plase refer to Chiapter 12,
ATP—THE ENERGY CURRENCY OF THE MUSCLE CELL

energy stored inthe fom of adenosie trposprate (ATP) s comerted o the encrgy to
dsive contraction. This reques that a phosptaie mokeuk be separated fom ATP, brming

sl 0 support a muxinalefot for a few seconds. Therefre, ATP mst be continaly
repknished o musck conraction willtop.

o mian ATP ke uring conrction, the sk ks o both b (sior

crcrgy provided ed. The higher
the reater the e onthe anerobic cncrgy sy The owr the tensey the rater
youilrelyon

sour igh : cxplosie.
movenents. B i you an PR 0 jog a 1, you Wil el 0 Your aerobi sysem o
produce ATP.



Figure 2.1 Muscle Energy Systems: ATP s the only molecule that drives muscle
contraction. Sice the amount of AT i the muscle s very lmited (enough for only
itm

and aerobic pathways,
pathuays ATP bt in

highiniensiy she The
aerobic pathvay i necessary for susained energy. It i far more efficient in prodicing.
ATP than he. s it comot e AT ey, The o
pathay provides energyfor low- 10 moderate-ntensiy of longer duration by
g carbolycrates, fa, and even pro

Muscle T ——
Contractile >
Proteins T

Glycogen

Carbohydrate GLYCOLYSIS
ELL

. RESPIRATION
Protein

PHOSPHAGEN
SYSTEM

Creatine
Phosphate

Aerobic Pathway
(for sustained energy)

Anaerobic Pathway
(for immediate energy)

ANAEROBIC ENERGY SYSTEM

The amembic repleishmen of ATP can ocaur ciler by the breakdown of creatie
phospite (CP), another highenengy compour stored e ke ATP, o by ghcohsis
Phosphagen System

Because ATP and CP are high-encrzy phosplate conpounds, they are refred 10 as
phosphagers,

‘ S rferrd ysiem CP s the inmedite
suppler of eney for the fotion of ATP. As CP i broken down to creatine and P ¢
siored

in the musc 1o support il efort for cight to thehe seconds, Wit ths sysem
s, porveril movereris such assprning coukl ot be perfred

Glycolysis



S B WK AL KL S SRS, NS BRTES
TP by e reskdonn of iy sor e i e frm oftheog i
o ghose Giolss o e ATP s 5 s brskdownf P b

o rohaog T i o oF B bt o s e
concentatons, wil erfre wih muscle confraction and adversely affct perfomance,
Towere, ghedyss, e h phoiegen syt & ity sporat o e et of
exercie, when oxyien avalabity & lmked and when the energy denund exceeds the
‘eneriy-proocing capabily ofthe acrobic ey sysem

AEROBIC ENERGY SYSTEM

Sy by v 3 Sy gy o of 5 Ut

metabokm or “celukr -upmm Prritioae ot vy of gy or mack
contracton. However, here i  trade-off o this icreased effincy, which s an cmrgy
Pro0uction soer i Tt f o, bl ccry s, AETO0% o rOATR

U ino ATP. The more miochondris 1 a msck, the greater the musck’ potental o
aerobic nergy prodiction

Carbohydrate as a Fuel Source:

“The carbolyrate that s sed during acrobic metabolism convs from the muscke gheogen

abo 52
25 grams of gheose i the blood. The ver stores an acliral 100 grams of ghcogen.

e by & bout 2,600 calories, of which 80 percert or 2000 calories can b wed. Ths is
enough encrgy o about o houes of moderte exerce

K

Figuwe 2.2,
Uilzation from the Diferent Metabolic Pathvens

ATP
ATP-CP Pathway

Glycolysis Pathway

Aerobic Pathway

I 1 I I I I I I
T T T u T

T T T

0 20 40 60 80 100 120 140 160 180+
Seconds

Fatas a Fuel Source

Fat s the body's sl source, U your body,
i Inft, 2 200-po 15

ibo
fom Washingon, D.C. 0 M. However, because the mujory of it  sored n adipose
tisue, i 5 ot read avaible for fling the muscls. In order to be wed as fuel, & must
it e broken dowe ity acids. rasoored o the afnose i 0 the mscke by



o the miochondrs.

“Ths i ot very
acidscan be ed oly during v 0 moderate- ensiy excrcie,

Protein as a Fuel Source

“The e of proten for ATP produetion occtrs when carbolydrate stores are ow: Protes

e iaed i el e ey o o b e by o
ey ek and 0ot e 0 b i e et T ot e s el

repar musck. Du

anino acids and ekased o the bood. The amio acils are then carried o the fver and

by the e, the gicose i rekased back ino the blood 10 e mainan the blood ghcose:
leveland 10 provade ghcose or the active muscks.

SUMMARY

a o seconds.
Therchre, in order to prodice suffcet arounts of ATP to drve contraction the musck:
ngenenal

the exercise duwation and sy that they can support. The amacrobie sysers. which
ke the phosptagen sysiem e gheobss,can provie AT rapidy but fr only short
perds o tne.

asis
msck contaction o exiended periods of .

3: The Influence of Hormones on Musele Growth and
Development

s e They

{embok) ar b by mmsloomv\uz e e st v

i maress that provide the energy o crve musce
i B ol oo S et i et 5 e,
ot oo comll bt e g i,

Hormones are chemical messengers. I response (0 certan st they are rekeased from

specifc cell eacton. Both cataboli axd anabolic Porrones are frportant fr resktance
e Cataboli:

P

“The Nurient Timing System focuses on stimibiig the rekase of arabol bormoncs to
masinize sk gowth nd deschopren.
i respomse 10 tree stimi oiber hormoncs, stimibtion of nerve

o (i s ity vk et g ), ndaocigs e bk o
blod. Usig e rncples of Nt Tiing. you il kam ow to




“Table 3.1 smmarizes the fies ofthe catabolc and arsbolk hommones,
TABLES. Cataboli and

sabolc s
Hommnes Blect
s .
(Ghcagn — resoserone it s
| heoncogenesi proten s
[Stimes i, e, manc ST
e O S e
tand i St gowthoftore, |
P— E’""ﬁ.\i and er gheonl e Samics o obon
Nk efctson e
(Cortisol [Stimiaes fit, lver ghvogen, | L Iprotein synhess, protein
and msck proten brekown o togn
rpkrsimes
T3

CCATABOLIC HORMONES

“The four rujor catabolc horones are gheagon, epineplrine, porepiephrine, and corisol
nd,

Glueagon

Ghicagon is rekascd fiom the pancreas, Gheagon is ofen calkd an “iin antagonit.”
s st by igh o ghee st heos o the i, ey

o Do e T iy o . e B i e comonin b
crcsing the ekase of ghcose Fom the e and by scthotng pheoneoness, the
comversion of amino acids and. ulh:r smull uunwml, such as hctic acid to ghose.
Addebraly; hiagon inreses oF . Durng exerse, shagon & ey
sy

Epineprine (Adrenaline) and Norepinephiine (Noradrenaline)

e by e s of s xccee Nopueiee ey s o
endings in blood vessels n esporse 0
e

blood, increas the breakcown of . and icrease bood flw t the msck. Epineplrine
abo siimies misck ghoogen breakdown. Epbephrine and norepicphrine ao heve
Both hormones

andto crease the breakdown ofghcogen and Bt for encry.

Cortisal

o .
‘when blood ghcose & bw and during very nense exercse such as weighifing Cortiol’s
major fincton s 10 gererate e for working muscs. Durig excrcise, your misces se &
enbo oy e o gnerion of gy T § iy mo g s

mvsﬂ}mnsm:emﬂgp o s o e vl e o
goned. When corteol ek, & caees a brenkdownof pricn, by, it
e

acids (BCAAS)

Elvaed cortsol levels have enomous inplications for siengh actes. The barder the

cou i, the greate the cortol rekase, and the reater the reslng proten degradation.
‘Cortol  th reason that many stengh athetes reach a phteau. The arubofi benefis of
exarcie can achally be egated by the catabolc effct o cortol

ANABOLIC HORMONES

el The ansbok homones ke tstosterone, rowth hormrone, 1GF-1, and i

Testosterone



Testosterone i a powerfl ansbolc horone tat s reessed from the ests in ke and
fom the ovaries and adreral s n ks, The rekase oftestosterone & conrolkd by
anoiher o H), Li s secret nd o

=
and icreased

aggressivencss. The anabole effcts of estosteron: inchae accekrated growth of musck,
boe, and red blood cel.

Theouh this
acton, testosterone may specd musck: recovery. Athetes who se testostrone and s
g ambol s, o e e ten oy e nd
recover fiser, These effcts be shor-
ol e B ke o e of e W ok o et p.ux...m
thereater Ths,
ol b of o 5 el encl i S . o o

Testosterone alo has an effct on et proten syesis. Rescarchers have shown tat

llowig fie days of tesosterone jectos, there was @ ol ncrase i proten

synthes, whercas protein breakdown was changed. I a bonger rl, over s monhs

appeared that the primury effct of testosione was  decrease i proten breakdown.

Taken togther, these restlts suggest thut the specific ffes o fesosirore on protein

‘Synthess may be  fncton ofthe dueaton oftreatmen.

During excrcse, tere i a sligh ckvation i testoserone. This clvation i trarsory, and
s ot phy an inporart ok in the msck’s posiexerese

anabole actvies

Growth Hormone

o the piia by marker of
Scion. Growh hommon: stimibics mc o, Seeass the rakdown o B, and

“There s a tnsient cvation that drops folowig excreise. St in endunce atlietes

nirined vk,

IGF-1 stads for ik rowth icor I rekased foma ariety of organs, rehalig
the phuiary g, the muscks, and the er. The primury effct of IGF-1 § stimubion of
o s o on cth,and . I s oo by e ey
of mscke contractors. Durig execie, there &  transnt mcrease that il o basele

Insulin

sl muy b the st misedersiood ormone among siengh afktes becase of is

pe

associrted wilhype I aduk-onset) dabetes.
However, Wi €5 e dat high levels of il promote it sybesi, they do not

g oty Gl s s sk o e, e dege G vtk
i pronutes o sorgs, ke g, o pteh sy o ny ghen e

i i doge of i iy i B e s el ol o o b

more il sensdive the musci cells are, the more i wil act 0 promoie muscle
‘hcogen somge and protei synhess.

Misck cels are especlly iwulin sensive afer exercie. If gheose and amio ackds are

@ very rapd ae, and very itk ft il sysbesized and sored i adipose () tsue.

Liistyle fictors can crease the insuln senséiviy of he rmuscl cell and thereby create o

Fxcrise and a moderae-carbohyrae it thit i rh in fber can erease misce iwuin
sensviy. Alermtiely. a low-carbobyrate, high it diet can decresse sl sensiiviy;
which.

I
fict, s
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I Mosi
‘people are e with the fctthat sl pereases the ranspor of ghwose o the muscke
cellbut s plays many more ok, as you il guikly k.

INSULININCREASES

ROTEINSYNTHESIS

sl s b ofactions thl ncrease proein syness. Insun timibies DNA and
RN, ey fuveahg th, czyrcs eooeuble B protn sy, Poot o ks
et an prich sy fus con: fom ey st Imesigr o Pom S

ohed e e of prote. namoer sud, sl fom e Uneersy of
T Hoslh S Coier 1, Calvsion v, Bl o s o, roc
sybess i the mscle cel nereased st 67 percert.

INSULININCREASES AMINO ACID TRANSPORT

Alhough st peopl are aware that il icreases ghwose trnsport o mscl: e
imost are oot avare that sl ko ereases amino ek wptake o the mack. This &

a suficent supply ofaino ackls 1o dee proten syihess. Bk and s coleagues at the

Unhenty of Tous ks Sk Coter b s s of
ecrs inreased the rae of trarsport o key amio acils o i

o 20 peert 150 oot and i e wes oot i enenced P

sybess.

INSULIN REDUCES PROTEIN DEGRADATION

Netproteingin Ny

o pn dgndicn Ben g e
bl iveairwgre et e b bo cmidnbe cn
degacaton. In e, et pro

n oss.
e chngs et e o s 8 s i U o bt o

o vy e o sl e o o o poich i b
reasig crease proten. syhess, and decresse. protein
g, 2 Rt
Tt 3.1, How sl creases Net Proten Gain: nsulncamicrase et
transiation, 2)

nto the muscl cel

DOOOOOOOC o
TRANSCRIPTION
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RNA
@ @ ITRANSLATION
00 Oy protein
@ IDEGRADATION
Q Q0 9 L.
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@ Stimulates protein translation
@ Prevents protein degradation

@ Stimulates amino acid transport

INSULININCREASES GLUCOSE UPTAKE.

Insuln's abiy 10 icrease ghcose uptake i best-known action Following excrcise, the

the miscle where 1 can then be comered o ghcogen by musck col enzymes. Afer

INSULININCREASES MUSCLE GLYCOGEN STORAGE

3 Aside rom
ercatie phosphute (CP), gheogn & the primury fl for the replenishment of ATP. The

e of o o o ks pc v ot o e oo
synhase. Folowing exercie, isuln of ghcogen syfase by 70
P e e erains v oot

INSULINSUPPRESSES CORTISOL RELEASE.

educed bod gheone ek ThG (0 b epecid, siee i'ng;«xw e .«'mm
o e s syt st £ & o o
b e

Spprenaton dang ok wou il s
fomihe catabolk effcs ofcortsol.
U o on sl ey e s, e i, Cols ol v

Qi common n athces uvering e g Cortol has been
oo ppres e e sy and anbods procheton Th the coribol e
ettt of iy bo e kep it el (13 3.2)

ction Effect

[Procn sybost[ocreases

[Amio acd ranspont_ncreases
[Proi degadation | Decreases

(Ghcose wpiake. ncreases
(Gheogen stomge_Icreases
[Cortsol rekase: [Decresses

[Muscle bood flow | creases

Tk 32

INSULIN INCREASES MUSCLE BLOOD FLOW

Anodber s welkknown but essentl et of imulin & on muscle biood fow. Insuin
linh blood 100

pereert.
been exercied. Increased blood flw resuls i ster removal of metabole wastes, such as
bt . and

‘hcose,and oxygen, ora more rapid recovery fomexercie.

SUMMARY

anabol. Catabolc hommones, cldig ghcagon. epineplrine, norepiephrie, and corsol
i kg dov it e s Akl o~
o, gowih Jomon, 1GE-, and e inohed e

i

s vy
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PART II: NUTRIENT TIMING SYSTEM




NTS Energy Phase

The Frergy Phase of the Nurint Taving System i the perod of you workout. The

of foree, which reqies a high rate of energy rekase. This chupter exphins how the
p youp

workou,
4, most

PHYSIOLOGICAL AND METABOLIC CHANGES DURING
RCISE

i stresses many systems of the body. AL the omse, there is an et need 10
produce greater amouts of energy; as exercse plrsiy icreases, 50 do the mscks”

n s gy of g b votkty masks, ey my ako o tansns
advene cfets such as misck damage and e sysem suppression. Lt consider
Some ofte o npor e oo

ATP Replenishment
18 e b

ot s of TP ok, T oeakdown of ATP st
e e s e conmcin. s & ower oy rgh TP o

mscke for a few seconds of muximul effor. Therehre, ATP has o be rapily and

The privary. fapid repltion of ATP during ierse exereise are creaie
phosphate (CP) and rmsck gheogen, Unforuiely, CP siores i the misck re abo quic
e and e epleted wih s en o twehve seconds of muximuensiy work. I you

AP,

or ghvobsi.
discussd in Chapter 2, inthe lm:mht W:yslm\ mack oo s brken w«-m
sererate ATP. Most srengh athetes & gheogen &

v s oo, O St Bl i Tl B 1 e b ok

Hormonal Changes

Durng s e e are chuns i @ minber of ey fomons. Aol
d 1GF-1 are ceated pa
ﬁﬁmmﬂmmwmmmphynmmmkdmgmummsamamn
epincplrie and norepicplrie, two catabolc homones that ncrease the breakdown of
Rt Boge dn e e

“The two most important egbtory hormones diring exeree are sl and corsol The
e © sl

g exercise whik kvel of ortsol beg 0 i

Blood Flow

Because of the increased eneray and st needs of the musce, biood fow 10 acte
es “Ths cevated blod delvery of

oxygen and el and fstr removal of metaboke wasts such a5 et ack] and carbon
doxde.

Effect on the Protein Pool

increased use of branhed-chain o acids (BCAAS) for crergy. BCAAS are gerated
by mack protein breakdown. Because BCAAS serve as precusors for the sydhess of



o Catan,

Durig probrged
Flieriplin i iyl o g 9
‘conpromising immune system ncton.

Muscle Damage

Excrose physobgets measie msclo damge by usig a mber of key b
e e e optetine. (CPR i hoe
deldropenase (LDH). Becatse -ty & only found in the misck conmctic

Like 3
eyttt CPK and LDH e sndyfand oy vt mace bt e
the bood when ek fer menbranes e darmuged.

o single cause of exercie-rebied muscle darags. The thre privury causes are
el Tl omd bl i e e a5 ok o sl e
acting on the macke cel. Eecentic exercie, n which misck foers knahen whi
of the contcie proters, which can kad 10 thi damage oy be
PR o i el of e el e i i e n
stenah and muss . Wik Kraemer ofthe Universey of Comectut coied the term

e e dismption to descrbe 1 ype of damage becaus the msck: (s can

second case of muscke damuge s homonal—speeifaly; the bormone cortol
e s ok,

ot can daore fomthe
e o o e, e ol e i o s sy
Regardkss of ther orgin, e radial can damige cell membrancs and mmy drcctly

Acute Inflammatory Response

by exetcse, an ankle jury resubing from a B or even a cu. Wil hous of an iy,

e . T ok cone, i ] el whh bt o e
S s T e o o s 3 o o
h ). " b

Tnwmne Response

Resitance exercie rigrs a siong porsc. The immne system responds
e e, cebior s, P 5 Gl 6 & Yve, & ol xrcn The
e sysims resporse to e diffrent types of urkes & quie simir. There & an
increase n whide bood cells, an perease n matral ki (NK) cel, and an perease i T
s,

of the immae syscm as cvidenced by a decrease i the manber of T cels and NK cels

exercie intensiy and the bonger it s performed, the greatr the suppresson of e e
System.
oy increase your susceptbiy o niction.

Pluid Loss

Wt of s, il it sy s, e rorconste of
oo € s drg s ey s bood b, ke by

e e b o bl A g e ¢ it o el
o of

pounds for a 180-poued athcte) wil compromise perforrunce. In spors such as footbal,
basketbal, and soccer, uid loses exceeding 2 percent of body weidt are e
observed

sk e does ot prcs 1 b o degre ot ot i

s dos bu o s 0% bor I sty fom OK Dominon U
o S sgal 5 15 et o o1 sy et

et s e,

Most athtes

whie traing. Howerer, it shoukl now be quie obvious tat the netabolic processes
oceuring dirig ressiance exereke fequie more penshe ikt erversion (see Tibk:
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Table 4.1 sumarizcs the many physivkogeal and netabole: changes that take phce wikin
the muscle and rktod sstens g e
I

I escripion Change.
[ATP ek [Depited
(Corbol kel creased
il [Dee
[Bood fow 0 mces creased
creased
[Micle dange ===
s syiem Sippressed
Simibied
[Fuatoss fcreased
Toble 41

1 Increase

Albogh g o s sl b oo of e i,
koo o s o e . ek hewi s Blowig R e
b el 3 mch o 40 e, Dobing G Aerny of e okt Gubs e
breskdown.

ATP and creati phosplate provide most of the eocrgy for muscle conracton, but
Bet

o e ATR By conaring  caborydte or cubolydnteroich por ok
workout.

Haff g0 cobages s U, cfictof cutolyie sppkctaion drig rsiees

the decline n

el Sheos s 50 porcon ke U s coull e o work
ottt et

“The ltest rescarch pow shows that the adion of protin (0 a carbohydrat supplemt
durig resitance exeree offrs firer advartages i fems of preserving mack protee,
increasing proten synthes's, and even extending enurance

Dusn exended exree, amio acds—prnly the BCAAS: ki, ok, and
ey suply p 10 15 prent of e macks’ negy s The we of o

the metabolis of he ngesed protein and lssens the dervnd for amo acid rekase from
the muscks.

Rt st conig ot o Lty of o ek Sccs Crr i Geoston
sugeest that when protein is added 10 a carbohydrate supplmeot and provided at the

by, e addon ofprocn 0 3 bt skt s b shown b exend
s fom e Unhony of Tous n Asth bttt o
mproved g v 24
e e il b ik ot —
ey v B 1 b A 5 tog o ek sk oy o

rentialetabolsn of e st prote.
Figure 4.1, Effect of Carbolysrate/Protein Supplementation During Eercise:
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(Adapted from hy e al)
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2. Limit Inwmumne System Suppression

A sccond abjectve of the NTS during the Evcray Phase s liiting inmne system
suppression. During moderae-pesiy exercie, e fiction & heighensd, icreasig

However, s dicussed,
suppressed, and the rk of nécton by ncreased.

“The i system & closcly frked (0 the reuroendocrin system, which contros he
rekease of homnones. Dueig stresus and sustined exercie, this sysem i acthated,

inerse
exercie comehe with pereases in bood corsol kel Cortol wers the conceriraion

Iterestigy . by

6 percent carbolydrute sohtion durig exercise, cortol kevels dropped by alwst 80
percent compared wi subjects receving water (see Fgue 4.2
Figure 4.2, Effet on Cortisol Levls of upplementation During Evercise: When

80 percen.
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Supplement

it ogial
ot carbolydrate supplementtion would it the suppressive effcts of exercke on the
e sy In i, s s boen confme, st il by D Niwan ad

o  wih and oyl

They found that

o bl ool and ke i sipression s e by 3 ks T
INK

e 3

1k of xperrcig e nuno spprs ol of ol wih ichde o ik
Wweakening of h: body’s mjor mchuniss of g iecton.
Figwe 4., Effctof Carbolyubate Spplementationon Inmine Functon:

o ways:

energy 0 support the immune system.

Maintain
Blood Glucose

Maintain Increase
Immune CARBOHYDRATE Blood
Function  SUPPLEMENTATION Insulin

Suppress
Blood Cortisol

“hapier ),
that srengh athcies who severely resrct ther daiy carbohyelate ke may be more
sisceptble 0 neeton.

3. Minimize Muscle Damage

The thied
damuge, The damuge:
which ks 10 b and stronuer sk, However, he damuge 0 the muscis st be




repaied before the remmeling process can begi. Becawe there & o s cae of

Catlyinic st drg exs s et conol ad o
agris resporsble for prodcing nflmution. Bihop andcollaes fom

biochemcal nurkersof fhruton by akmost S0 percers.

Eand C and BC.

ek o W e o o e b e b o e

niE,

levek of CPK. murathon.
Dr. Wilkam Fvans

leader inth
ofbenctnthe body's overal esporse and adaptation o cxerse.
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musck’s growth cyck. Inreased muscle muss cones from a cyck of musc stimtion,

gain. Thi Soumst Pl
tssue dsnpton.
oo o B e e

oo oot iy et mck dage  dpon oy oy s
v orte
i tess s, st sgs o Eer e

As seensbove, thr

e
ngesid proten and thercby decrease protein degradaton and spare msce proten, The
Sam: principk hokis e weh regd o mscke ghcogen. Consuing carbolyrae durig,
resiance exereie esuls s depletion of ghogen sores

“The replnishine of sl ghoogen stores i an essental elur fincton tat & given
metabole priorey by the muscks® ambol muchivry lowig exercke. The fiser ths

process occus,the g
of your muscle hers. The replenistent of you enerzy stores oceurs much fiser ifyou

NTS RECOMMENDATIONS FOR THE ENERGY PHASE

ot e e ok st b, Foc . L i

amaup stching or £ weghHig petion Bt e ar & urberofbeels o b

P oot
o biood e

nd i kvl At begimig o your worko, e il be e gose

an crease in eodurance. A secon beni st consuption of & irate protein
drk immedncly before exerie resuls i grater protein synbess afer exreie. A thd

‘which begis soon afie your workott dos.

i econs, Ve il bl rphrah ko caboryints Gk o, v, b &

the Nurint Tiving System the 1o consume bebre and during exercie shoud
o ot ot T 49 it dered b

Carbohydrate
Carbohydtc supknertaton during excreis ot only helps exend endueance, but abo

s sppresson of the e sywiem and reduees mscle tisue damge. The deol
carbokydrate 10 use are high-ghvemic ones such as sucrose, ghwose, and nubodextm.

Protein

il it masch Protein can
ek il i o 0 v Do s s b e

rease proten symbesis tpon cessaton of exercie. The proten of choke & whey
e & il scrod o o 2 h el i, ek, o e 2 igh
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(Table 4.2)
TABLE, i "
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OBJECTIVE T
ocrease marn ey o mschs
e et o i gheeni:caboaisschas o o
heone, srose, and mokodewin
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ik e sy sppresion [ Whey proten o
- Mininize mscl daoge L A
St o g i
ViarinC ot
recovery lowingyour work 20m
[Viamin E [20-601U
Sodim 1002500
=m J60-To0mg
Nagessm Joo-120mg
Tabkdz
Lewine

inits own i, but o s a poskive cfect o protein syfess

Electrolytes

od The addidon
of cketroles ot only helps rephce what's kst due to sweatrg but ako encourages

Vitanins

Alhough rrany spors drinks contain aryig amounis of difrent i, we recommend
addng viamins E and C becawe they rediwe fee-radical kv, an inportane cause of
sl damuge.

Fluids

workout. Albough strengh traing does oot produce the same vel of fid Jos s an

weather or when condifons are ot perease

NTS Anabolic Phase

The Anaboik: Phuse i the mostcrcal phase of the Nurkent Taming System. Followig a
e ok ey i ool e, Hows 5
swich o an arebole mode i he right stimlare

e forty-fve-mine priod posieerce. The swich hat tus offhe atabol machicry



s on e anbole: MAChIGry RSN, LA 3 oMy ING-IULAS perid, MSc:
s i insuin. righ marints

ot ot e e we s e Fobwrg i b o of
the macle in muny ways & simir (0 that seen durn exercie: hoveve

measures e ot taken s sate can acually worsen. vorsn, ATP and e P
leveh are depietd, e

activey. Other caabok hormones, sch as epineplrine and orepineplvie,remu ckned
for thity to sy mites and then e o pre-exercie kevek. On the other fand,
presentand wil atack cawsig

damage fr muny bors affer xercse.

“The muscke damge that oceured during exercise has stimubted an acule iflrutory
reere. S e i it s of s danus, s nton nd
rekasig specifc poters that cause addoral daruge to musck membrancs. Markers of
o B CPR sy s pk s ot o e w00t

As the damuged and rebuld, the icresse
Ho
e e of pricn s, g n e sk prin b o
i o s o S b+ oo

prosrtg

e, and are al
depkted. This depktion & belkved o occur bacause of the use of mino acids i vial
bl procees. Boousc BCAAS a8 prsror b shaie sy, o 8
merensy e oy e ower i

byproducs and fster et and oxyn delvery. Unforuwiely, tis & a transiory
clovation: bhod fou quickly reuems 10 8 norl esting vel, even though the
musck il reqres greater oxygen and utrint delvery.

Consierig ths fel depletion and the biochemically compromised st of the muscks

following 2 workous, # 1 somewut supriig o ook at what a srrggh athete tpically
‘consumes durig recovery: For muny, i  ust water: For others, ity be a potei drek.

‘THE METABOLIC COST OF NUTRIENT DELAY.

“The forty-five minses immedintely flowing exrcise (ihe Arabolic Phase) s the etabolic
At o otber

S o ke e vl i rogam Al . mock hs e

of the right uins. If you don't explo this metabole receptiviy, your msce cels wil
reman in a cataboke site and even begn 1o develop vl resitance. The meabol
widow & only open for a short period of time afer exercise. Ideed, wilin mimes aier
‘youstop exercisng. it begis to b

kg o s vt e bl ko il o o e s

resus.
resitance devclops, usaly o fo four hours afer yor workous, even the
o oot b ot b

TIMING AND GLYCOGEN REPLENISHMENT

s carly as 1988, i sy pobshed i e Joural of Physiology researches o e
Universt of Tsas at Awsin showed i the fiing of carboirtc suppleentaton
postverce d a sigfant fbence on e i of msck gheogen soage They our
i o subs o bl sl oy sr e

o ppar o o St b ek S s s bk
Unhers: v s o gl Bloving vt vas et o s
isir when supph i was given smediely aflr exercie e houes
ber,

TIMING AND PROTEIN SYNTHESIS

s bete) i ihstrated i between tiring
kit s

10 the cel, where
they can be ized by the metabol: mochinery to repai; rebukl, and remodel mscl
protein. Musck: i acxd uplake & controlied n part by the blood amio acid ke I
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“The importance of consuring profein during the Aabolc Phuse, hower, s best iistated
by the resuls of a stuly by Leverbugen and coleagues at Vinderbit Uiersiy. These
escarchers boked at the ffct of Jproten supplemens on protcin syhesis
ollowing  sity-mense bou of exceie. Subjeets were ghen the suppleme m:dicly

er: Protein syneess b v iz

nd the
ot i sl (i s e e gt et
he tree-hour et bss of

protein. (Sec Fire 5.1.)
Figure 5.1, Effct of Delay on Net Protein Balance: Subjects were given a
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TIMING AND INCREASED MUSCLE MASS.
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(Sce Fige 5.2) In
e, the proten supplemet by sl produced one-cgth as much psuln espose s (e
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2. Speed the Blimination of Metabolic Wastes by Increasing Muscle Blood Flow

Recoweing muscle reqies

mircnt and oy delivery as wel s fist removl of

eaboks typrods o b k. el of s i priy iport o

phosphate (CP), the mun precur ATP & rogeneraied

g rnc et When btk 3 ke s i ks e o1 CP 1o b
estored. One of the lk koown but importan effcts of suln & the ncrease of skeletal

that sl coud

fow approximaiely twofok (ee Fiare 5.3)
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Figure 5.3 Effect of Insuln on Muscle Blood Flow: Following insuln infision,

ontrol
‘aroup. (Adapted from Laasko et )
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postexercise appears 10 be drectly rebted o the blood insuln resporse. That &, the higher
the insuln response the reater e e of sl gheogen syhess.
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5. Reduce Muscle Damage and Bolster the Immune System
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sk the e system There & po way fo climiwte al the sl durge resuing
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back the ext day. He

ok, 3 C and gheamie,
rescarchers found a sigfant reducton i fiee-radial formaton compared wih a plin
carbolydrate supplenent.

Using this same s rend beerage composiion, Siefert and colkages a St Chod
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‘damage,afc a proonacd excrcise b (see Fignre 5.7)

Figure 5.7. Effect of a Carbolate/Protein Drink Containing Awtioxidents and
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NTS RECOMMENDATIONS FOR THE ANABOLIC PHASE
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TABLE 5.1. Relative Comparison of Different Beverages

ed Postexercise (Anabolic Phase)

Carbohydrate/
Protein/
Carb
Functional Activity ‘Water Protein
Restore fluids 5 l v v
Restore electrolytes y V
Replenish glycogen \ Ny
Stimulate protein synthesis \ W VY

Increase amino acid uptake v VY




Prevent protein degradation y Wy
Blunt cortisol v v
Maintain glutamine levels v VY
Stimulate insulin W v W
Bolster immune function v v W
Reduce muscle damage y v VY
ADDITIONAL CONSIDERATIONS FOR THE ANABOLIC PHASE
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2. Promote Protein Turnover and Musele Development
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7: Making Nutrient Timing Work for You
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improvcrment in mscle ghvogen repeshmen. Following te principks o Nt Tinig

any other spo

ports rogamor product
Figure 7.1 Effet of Nutrient Dely on Key Anabolic Actvities
I
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However, 10 mater how strong the scince, it st be practical n ot words, Nutrint
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*1910 26 percent protein
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For srengih athiccs, proci consunption of 0.9-1.2 gams of proiinper pound of body
e sl Ths e s you s o i you o i s we s s
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syndrome. (There's more about overaining i the et “Orertaing and Nutifon”
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Table 7.1

TABLE 7.1. Daily Nutrlent Compositions
at Four Levels of Protein Intake

MALE * Weight: 200 pounds * Target Daily Caloric Intake: 3,800

Protein Carbohydrate Fat
Frotsin c iti c iti c iti
Level

@b Calories Grams _Percent | Calories Grams Percent | Calories Grams _Percent
0.09 728 182 19 | 1818 455 48 | 1254 139 33
1.02 816 204 21 | 1730 433 46 | 1254 139 33
114 912 228 24 | 1634 409 43 | 1254 139 33
125 1000 250 26 | 1.Se4 387 41 | 1254 139 33

FEMALE + Weight: 130 pounds * Target Daily Caloric Intake: 2,340

Pt Protein Carbolydrae o Bt

(@) Calores Grams _Percent | Calories Grams _Percent | Calories Grams _Percent
009 413 118 20 | 1095 274 47 | 772 86 33
1.02 532 133 23 | 10% 259 44 | 12 86 33
114 s91 148 25 | 9 244 42 | M2 86 33
125 650 163 28 | 918 220 39 | 12 8 33

Determining Your Caloric Intake

The s poie by it o € g s o il et O

expendinge, you can then custonize you own Tanig
D s G o ol o do e bt o o opi) in
Appentix A: Caloric Expenditure Cakukior, we presrt a sitpl do-i-youselfsysem to
e how oy e You e s ey v b per

3+1—The Secret for Implementing Nutrient Timing

“Three plas one i all € takes 10 get the ful benefis of Nutrient Tiring 1
inervrtion e fines around your workou pis one ek dit. As S LT3



10 achieve grestor msck growth.

Tabke

perday. 1.1 gram per pound. 28 gram.
ansee, & not @ comple program. However, & does requre paying specal atenion o
oo e e s i v ek ¢ o bR o

‘TABLE 7.2. Daily Caloric Composition for a 200-Pound Male Athlete Who Works
Out Once D

3,500 clories.
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Post-diner
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et
[fOTAL |26 Jenie IES 790
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In our exanpies, we have scheduled your workout in the moming. We recognize: that
T
Nurion Timing Sysem. you do ot feve o perfom  momeg workoct. Howewer,
pee s durvg

the three cricalphases IFneed be, adjust our meas accondigl.

Tabl 7.3 sunmaries the el i conposion o ach plse of e Nt Tiing
System. As mentioned previously, nzdulimniﬂlth'ls supplement in the Energy
g e

e b o ot b . b oot P, o
ood can work

one ofthe country’ leding maroniss, D Susan Kleier, aubor of Power Eating. wil
show you o 10 create your own NTS uriion pogram

Table 7.3
TRBLE 7.3. NTS Recommended Supplements Nutrlent Profile
NTS PHASE NTS Objective _ Nutrient Amount
“lnciease nutrient  High-giycemic
deliveryto muscles  carbohydrates
and spare muscle  (glucose, sucrose,
ENERGY glycogen and protein  and maltodextin)  20-26 ¢
HASE * Limit immune system  Whey protein s-68
10 minutes suppression Leucine (]
piocipand * Minimize muscle — Vitamin C 30-120 mg.
duringa [
it sl e 2ol
Slrae S8 100-250 14
recovery following  Potassium 60-120 mg.
your workout Magnesium 60-120 mg.
S el Whey protein 13,158
machinery from 3

atabolicsateto  High-glycemic
ananabolicstate  carbohydrates



ANagoc «Speed the lmination W1
pHasE of metaboicwastes  3nd maltodextin)

Witin byicessngmusde |
A pietes bood ow

ers *Replenishmusce  Gtamine
ke sores Vitamin C

« Intate tissue repair
stage o Vitamin

« Reduce muscle damy
and bolter the immune

e Yol el gy 4
TS e Cuen 5
s ambolcstate
[poiow smbolicstte 38
crowTH « Mainain psitve
PHase | Sustained  nivogenbaance  Glutamine e
Segment and stimulate:
Tt potengnthess  Hufgheenic
IS8 romctean | bobites 248
¢ tumover and muscle
deveopment

: The NTS Nutrition Program

Suwsan Klelner, P, RD., FACN., CNS.

Scintfc s o food. What, how rmuch, are when shoud you cat 0 stay heallhy and get
the resuls thatyou want?

“Thik of s clupte as both a simple and deaded oulin of your menu pin. IF you'e
merely seeking the basi ficts 10 get strtd, the the sinple menu terplies and saple

the detal, you' i them i ths caper s wel
NTS FOOD GROUPS

“The casist way to categoriz foods 0 put them o goups according 10 ek conmon
. e o o e o e st & desd i ety o
pired 10 pronpte crergy meiabolsim, tsswe gowth and repa
et T N g Syt s e e ol s shown mebb ah
“This tabke segments food o twche groups. You my notie o e tveaks fom the

ey

For
exanpl, unler the starch group, one sice of bread s equivalnt 0 a halfcp of cooked




Table .1(0)

TRBLE 8.1. NTS Food and Supplement Group.

v
tem Substitution/Serving Sze Protein_Car

Nutrient Composition
Rt Caloies

stk ool g, 34 (58 16

¥ small ll 3-8 smalor 2l crackrs

Vsmall o medum fesh it Yy — 155 — 60
canned o fesh i, o ' cup it
Juice: ' cup ofdied it ' grapefrut:
1 melon wedge

Milk

1 cup fatfree or p to Z-percent. sp 12 lp 8
reduced-fat milk or soy

Added
Sugars

Thesefoods containonly sgarandare —  4g — 16
counted by teaspoons of added sugar.

It for eample,the cereloryogurt you

selct contas added sugar,the sugar

must be accounted for i your diet.

Vegetables

Meat
Substitutes
Very Lean

Choices

Lean
Choices

fed vegetables orvegetable 2g 5§ — 28
x| up e
1 ounce bee,fish,poulty o1
st o i o
legumes 25 | starchplus
lean meat)
‘White st siness poulty;cod. wo— - B
flounder, haddock, albu, or trout;tura
fshor camedin vl sl
ith 1 gram.
s e s Tom
orlessft per ounce; egg whie

USanOepiesin T8 — 35 B
e, o

meat with 3 gramsor lessft per ounce

Table .16)

Food/
Supplement
Group

Nutrient Composition

Serving Size Protein_Carbs_Fat_Calories

Mediom-Fat
Choices

Mast styles of beel pork, lamb, vea, g — sg

fresh o canned fis product not breaded

o fied: cheese with 5 grams o ess fat
- ounce; whole egg: soy milk (1 cup):

tempeh (/ cup): ol (4 oz or ' cup)

n

1 tsp butter, margaine,or vegetable i
1 thsp regular salad dressing: 2 thsp.
educed-

Bolvs: 6-10 nuts: 2 tsp peanut buter
o tahini; | bsp seeds,or 1-2 thsp
ground seeds




6 ounces of regular beer or wine, or
8 ounces oflight beer is equivalent
to2 fat servings

High-glycemic carbohydrate and 68 24g 1g 129
Supplement  (protein 4 g carb to |  protei ratio)

plus leucine, vitamin C, and vitamin €

(in form of beverage to replace fluid

lost during workout)

wabolc igh-glycemic carbohydrate and protein ~ 15g 43¢ 1§ 249
Supplement (3. carb o 1 g protein raio) plus

glutamine,feucine, vitamin C, and

vitamin  (n form of slid food or

beverage)

NTS Growth  Protein and high-glycemic carbohydrates 205 43 1g 105
Supplement (5 g protein o | g carb rtio) plus

glutamine,leucine, vitamin C, and

vitamin E in form of sold food or

beverage)
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FOOD CHOICES: WHAT TO BUY?

, food choices?

ot maxinize enrgy and growth

Pl s b o iy of youw it Thy e il of v, i
pivocemeal, cabolate, ani for e el o coer; g, and ek
Clioose whok

bl Vg ol 100 poet ol e s py st s e Gl

choost
cach food group. For inance, cat carots, broccol, asparags, cucrber, ke, and
tomo, hat

refigrator o every meal

ekt s ofrotenae ks of bt sy, g, and ot ad w1

i e e o o sk et 1 T v o el
Agin, ity  vry irortat here, Dilrrt procin s o a e of it
. e e ih

ecitin

Siop e perineter of o supemket. Tt whereyou'l ] e e monae,
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Table 8.5 (a)
Food Group Servings Menu Item Protein Carb Fat Cal
Breakfast Starch 2 2 slices whole-grain 6 30 2 162
Fruit 2 I cup orange juice — 3 — 10
Milk I 1 cup milk 8 12 1 89
Added Sugars 2 2 tsp 100% fruit = 8 — n
spread

Med Fat 2 2wholeeges o — 10 146



fat 3 2tsphutter - = 15 3
2 thsp cream
Breakfast Total 8 80 8 684
Workout TS Ener 6 1
Supplement
Immediately NTS Anabolic | 15 45 1 29
Postworkout Supplement
2Hours  NTS Growth 0 4 1 o5
Postworkout Supplement
Lunch Starch 2 2slices whole 6 0 2 &
wheat or rye
Fruit 2 taplehinitcp — 30 — 120
Milk I tapmik 8 12 1 8
Vegetables 2 lettuceGtomato, 4 10 — 56
tossed salad
Very Lean 4 dorslicedtukey 28— — 112
fat 3 Itbspreduced-fator —  — 15 135
1 tsp regular mayo +
4 tbsp reduced-fat or
2 thsp regular salad dressing
Lunch Total 46 82 18 614
Table 33 )
Food Group Servings Menu Item Protein Carb Fat Cal
Snack Starch 2 2slices whole-grain 6 0 2 162
bread
Fruit 2 1 cup grapes — 30 — 120
Milk [l 1 cup milk 8 21 8
AddedSugars 5 2tbsp 100% fruit - 2 — 80
spread
fat 6 3 tbsp natural -  — 30 2
peanut butter
Snack Total 1492 3 1
Dinner Starch 2 1 medium baked 6 0 2 62
potato + '/; cup
brown rice
Fruit 2 %, cup cranberry juice  — IS — 120
cocktail
Vegetables 4 I cup asparagus. 8 0 — 2
tossed salad
Very Lean 3 Jozshrimpcocktall 21— — 84
Lean 6 6ozsalmon 2 — 18 330
fat 7 - = 35 315

2 thsp sour cream,



1 tsp fax oil, 3 tsp
olive oil, ', avocado

Dinner Total s6 65 49 95T
Post Dinner NTS Growth | 28 s 4
Supplement
GRAND TOTAL 226 411 138 3790
Table 6 (@)
TABLE 8.6. Food Menu Plan for Profile B
Food Group _Servings Menu Item Protein Carb Fat Cal
Breakfast  Starch 2 2slceswhole-gain 6 30 2 162
brea
Fit 2 I cwporangejuice  — 30 — 120
Milk ' 1 cup milk 5 12 1o
Added Sugars | 1 tsp sugar - 4 — 6
Verylean 2 Aegg whites - — s
Medfat 2 2 whole eggs 4 — 10 4
fat 3 2tsp butter, - = s s
2 tbsp cream
Breakfast Total 2 16 2 4
Workout  NTSEnergy | 6 24 1 129
Supplement
Immediately NTS Anabolic | 1545 1 9
Postworkout Supplement
2Hours  NTS Growth | 0 4 1 0s
Postworkout Supplement
Lunch Starch 2 2sliceswhole-wheat 6 30 2 162
o rye bread
Fruit 2 1 cup fresh fruit — 30 — o
Vegetables 2 lettuceand tomato, 4 10— 56
tossed salad
Verylen 2 20z turkey. - — s
Medfat 2 20zmozzarellacheese 14— 10 146
fat s Ithsp reduced-fator  —  — 20 180
1 tsp regular mayo,
3 thsp regular dressing or
6 thsp recluced-fat dressing
Lunch Total 46 82 33 809
Table 86 )
Food Group Servings Menu Item cal
Workout  NTS Energy | 6 4 1 12
Supplement
Immediately NTS Anabolic | IS 45 1 9

Postworkout Supplement




Postworkout Supplement

Dinner  Starch I medbakedpotato 315 8l
Fruit | cpcranberry juice  — 45— 180
cocktail, | melon wedge:
Vegetables 1 cup asparagus. 8 2 — 2
tossed salad
Very Lean 1 0z salad shrimp T - —
Lean 40z salmon 8 — 12
Fat Itbspsourcream,  —  — 35 315
1 tsp flax oi. 2 tsp
olive oil, ' avocado
Dinner Total 46 80 48 936
Snack Starch 2slices wholewheat 6 30 2 162
bread
i 1 cup grapes - 30 — 20
Milk 1 cup milk 8 12 1 8
‘Added Sugars 15thsp 100% it — 20 — 80
spread
Vegetables carrot and celery
sticks 2 5 —
fat 3 thsp natural - = 30 2
peanut butter
Snack Total 16 97 33 w49
‘GRAND TOTAL 248 461 150 4186
Table 87 (@)
Table Food Menu Plan for Profile C
Food Group Servings Menu Item Protein Carb Fat Cal
Breakfast  Starch I cup shredded 35 1 s
wheat cereal
Fuit 2 ¥ cup bluberties, 30 120
14 cup orange juice
Milk I lapmik 8 2 1w
fat | 1-2thsp ground flaxseed s 45
Breakfast Total noosto1 o3
Workout  NTSEnegy | 6 24 1 1
Supplement
Immediately NTS Anabolic | 15451 249
Postworkout Supplement
2Hours  NTSGiowth | 0 4 1 05
Postworkout Supplement
Lunch Starch I 1 whole grain roll 35 1w
Fuit 2 1 cupfresh fuit cup 30 120
Vegetables 2 laetossed salad 40 56



Med Fat 3 lhadbolledegg 21 15219
20z mozzarela cheese

fat 3 4thsp reduced-fat o [ERES]
2 thsp regular salad
dressing, % avocado

Lunch Total 28 55 31 6ll
Snack Milk | 1 cup plain yogurt 8 21 8
Added Sugars 2 2tsp honey 8 2
Fat 3 handful (18) almonds 15135
& cashews
Snack Total 3 20 16 2%
Table 8.7 )
Food Group Servings Menu Item Protein Carb Fat Cal
Dinner Starch | | med baked potato 3 15 1 81
Fruit | I cup fresh raspberries 15 60
Vegetables 3 | cup asparagus, 6 I5 84
tossed salad
Very Lean 3 3 oz salad shrimp 21 84
or shrimp cocktail
Lean 3 3 oz salmon 21 9 165
Fat 4 | tbsp sour cream, 20 180

2 tsp olive oil, 2 tbsp
reduced-fat or | tbsp
regular salad dressing

Dinner Total 51 45 30 654

GRAND TOTAL 139 250 87 2,339

PART IV: NUTRITION AND PERFORMANCE



Nutrient Activators and Sports Supplements

job nore

effciently. More exact, process by

drect or i or more other
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m.pubmm enbunce your perormance that just might ot work the way they are

NUTRIENT ACTIVATORS

urcnts i fems of thee
indiect e, For g, ey ik of oK s consert st e e e
of

o muinize the mie ot which proteis become bilogialy actve
‘conponerts of our growing mscles.

Carbohydrate

“Ths comecton s
medinted tirough v, which & strongly st by the consupton of carbobydrat

clemens of the profein synhetc mochinery. The mumer in which amin acids actvate

synthess become addive. Il ko helps dectease protein degradation, which is



mpor

e fo o cutlyae s wih your et o et bl
Growh phases. F

resuls na 38 percent a
i rprir g Tt s e
protein syhesss and ulimuily to muscle devebpment & el qucker When
carbohydrate & corsumed wih protein.

Protein

et one effctof combined carblinielproten spplrrentcn & a geser i
sporse. Protcin alonc hus only a sial efct on blood i kvels. However, when

cithr carbohycrte o protinakne.

sl s, as we'
However, the aaren activaton caused by protein 5 ot due sokly (0 a greater insl
esporse. Certan amino acids such as kowine and Bokucie can acivate musck gheose

wptake and ghcogen siorge (hrough Fsuli-dependert patvays, This, the addiion of
o a carbohyirie supplemet can realy icrease the e of mack: ghvogen

st
Sovn 10 iteese ghoog srage b 40,1 100 pavet AR B ity s of
postworkout recovery.

Amino Acids

Amiv okl are o broad chsof sl s biochemical conpouns
g Bk o i s oo e ek s o b s by
Pl bk, Thnsas of i sl can be ke 0 s s nched el
et (nenbrane), cel fincion (acin and myose), or ey production (myosi
ATPas, In s, ankw acks can i 3 biheral e, an o

inNTS: argnie, hsarine, and ki
ARGINNE
Anginine s important in heping the misce 0 mauictre other i acils. In ddion,

argrine & an excelent stmior of i and (erefre hus the abiky o enance
cabolydrate nelabolsm.

fow: When blood.

oseb e expnm (or ), gt biod fow i possb, Ths  parickry
. because a e

hete acid iy

o
NO b, Mg supknension b e shown to simisc e NO s A
howerer a

than 10 ) can cause ot disress
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the blood and muscle cels.
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Synthosize proeis
Gltamine is considered 1 be a “condibonally esental” i acid because, abbough the

s Ghtaria, so s Achasy O, Sewel Kids of st o dramicaly
s e osds s, a

In skliion o prot protci sy, e, by febig o it 3 poifc
itogen balince 1 mscle tisue, abo preverts proten breskdown, whih & equally
important when o fo buding msck:.

At one e & was beived that carbohyclte provided il of the necessary marion o
sppor i sy i, 1t now wll douneed st gaanie i sbo an

are depleted. Wt twerty-four o, ghtamine lvels m-nymwmmmm
the akte However, n athktes
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Recent rescarch suggests that ghtamie rmy abo promote protein sysbesis by activating

pickly when musc fers sty of sk, hlae s st d sk
o ko, ey e o s

Fial g can ako promie t:soge ofghogn, I sy by Bl and

supplemert. Alhough supplenent did
spplee, # vas fore

effcive in ereasing he ner gheogen sores.

Studies e shown that a i of 2 s of ghtanie & reeded © icrease phso

yeopen resynhess, Becaise of ghtamin’s ok i supportng he immn: sysiem and

Studies and i s,
Oral doses of ghaain: as high a5 0.3 gams per kiogram of body weght have beer
adminisiered wih o evilence of oey.

“Table 9.1l the ghtamine contnt for a varicty of fods,
TABLES.1.C «

I Food Ctent
[Round sk G ous) (105
[Chickenbreast 3 owwes) 374
(Crickentigh G owees) 331
(G boef G oums) (3,19
[Fam(3 oces) poty
[Sok e il (3 ovnces) 239
(Skimmilk (1 cup) 1.67g
o) (L5
(Coedarchcse (1 o) (159
Dy ot peans (1 owee) 1 0

[Lentis (12 cup) 139
[Soy il (172 cop) 135
[Blck bears (12 up) 1

[Cares boiied cge (1 ) [0.82

Tabko.1

BRANCHED-CHAIN AMINO ACIDS (BCAAS)

Leawine, ioleucine, and valne are heee specil ainn acids known as the branched-clain
aino ackls (BCAAS). They serve as precusors for the synthessof gatamine and alarine,
o amin acid that are used up rapidly and i e quunties durg nense exeeie.

ine and vale are wsed as a dicet souce of energy during exercie. Ingsston of
BCAAS during cxercise not only provides needed encrgy but may s prevert msc
protein breakdown, orkout recovery.

Inone sty

satorary biyck. One group hod taken  daly BCAA supplenent for the precedrg
b it eyl gy
of musck danuge were ckvated from four bous (0 five days afler cycing. However, th
ndication of muscl damags was subsantally ower e BCAA goup.

L o s s kg bock o msce o, b & o b apty

i o e . S ok ol i el - protein
sybess,

protein syihess at the level of pepie niaton (irarsktion) This et & parcudrly
pronouwced afer excrese, when the misck cell exbibi pcreased ol sensiviy. Som:
s abo gt dst s bk s both s i s and
‘docose uptake trogh avother sl ndependert mec

Creatine



Creatine s the most popular muscle-buding ol supplemert. In the early 19905,

demonstrted that creatne supplenentaton coud cresse th srengh and msck: s
i associstd wih resistarce rainng

Creatine is necessary for the production of creaine phosphute (CP), the hihenergy

&
consumpiion of crestne, which & found in animul foods such as beef Creatine

and threby icrease CP stores.

or cxanpl, i
ol st s pheo on e o posh gt o rock s

‘Compared wih placebo, meximl stengh was increased by 20 10 25
et o vl i by 6 e e skt Abo, Kreer and

iy weiht, sk s, and
urenygh conpared wih phyers who received a phcebo.

wer cansig
€10 swel and s, The thd

S grans cach consumed over the day) or e o seven days. This shoukl perease your
sl ks o] CPlovh. A e o o255 s per oy ikl
e enough to muitain skekal muscl: creatie and CP kneb. St

sown it e addion of by can agren ek e, ool
ercatie kveks

peromance ore thn cratne alne. However, many athets ofien se lower kel of
carboydrate mied wihcreatine wih od esus

Cafeine

For d

e e ot ol o et e T popubity of el 3
Dr. Donid Costll of
Bal Sutc Unersty reporicd thit caiie coukl nprove enhaance perormance. The

vt e e e ot 1 o' bl s e B oo a7

Laurent and

collages inihe
bran calkd [endorphins during exereie. The endorphis affeet mood s, reduce
percepton of pain, and creste a serse of welkbeing

Cafkeine hus ao been found 1o dehy it durng exarcise by biocking adenosine
receptors. Adeposi: i produced during excrise and b the rokse of the bran
e

riter have been liked to cental nervous sysem it durig
e ot i dom ol T b s ot e
induce skep, and suppress spontancous activiy ofanimas.
Catki
nenvous system effs, Because cafine creases i breskdown and oxdatn durig,
exercie, strengh athetes have wsed caflie 0 ower body-t. contert. In addiion, they.

Ho y been fund

NUTRIENT ~ ACTIVATORS THAT REQUIRE ADDITIONAL
RESEARCH

work as they are purported to. The oncs chded in ths section are those which are
supported by some scince b whih requie addioral studies o deterine whether they
2 b Aot e Pl st v 1 catcory e CLA, 1V, L
camitine, bose, and pyrat.

Conugted Linlic A (CLA)



@

LA

drat, procin, and fit i i, CLA
Tus ako been heavily murketed to siergh aifetes as a supplement tat may help kssen
protein catabolism decrease body fit, and promote geater s i strngh and musck:

conent. However,
quntites of CLA, which humuns could never practally mutch poud frpoud
Furth

i on muscle s and strengh s hove been gt Thercfore, whie diary CLA

ncrcasing muscle s and strngh.

Beta-hydroxy-beta-methy butyrate (VIE)

compoun tat & found
oods and produced inthe body from proteis thut corta the amio acid ke Thee i

specd abetes 1se HMIB supplemets i the befef that VIS rcuces recovery time and

HME has been widely s, In st by Nissen and colkagnes,  was found that iy
e redoce

body b, o
sttt
BeFYD & il open Founely e e 0 egorts o e e pitntne]
mens —except forthe costof buyrg e

L-Camitine
A ot compo il o e and s ek ke propets, e
‘ol it et by et 50 e s o e g . B priy

i i h by o g By i o . o e

Abdeiner ko e e

However, stuies have repeatedly shown that L-camitie supplementation s o effct on
Whie

L B Y

Ribose.

Rbose is2 n
the st of ATP. Therekre, it plys an inporart ok in muscl energy production

Ho For
exanpl, in a dowble-bin, randomied, phcebo-conroled Belgn sudy, subjects
gl n v e of e by e ot o< iy e

AT stores e
recehinga pbcebo nor uperonned e e st e

Pyruvate

nate is 2 conpound tat plays an inportant ok in carbohelte meabolsm. Many
aites take pyrvate supplemens s an erggenie il but a recent revew by Jum at the

s by ecrsing et rfabole e . oxklaon. Howeves, more

recent s, hae

shown that pynvate supplemeration does ot frprove. body compostin i alietes.

Nevertokse, mny conpus coue o kst i e (e st pookr
wppkment formof pynvae).

SUMMARY

In order 10 have muxinum effctiveness, rurienis st fave (he opportey 10 act

I the Nurknt Timing System, the two most importat acthators are carbobydratc and
). Ca

and proteins durig the Erergy Phose enfas the crgngenic cfcts of carbolydte
C

anabole efcts of proein and indvdual amino acks. An corsuing o acks and



Whie som: rional suppleers, such a create, have been proven o be benefl o
‘stengh athtes, many others necd 3

10: The Right Macronutrients

Ho
e 3 To et the
Tining e,

i chaper, we discuss the macromirents —proten, carbohydate, nd it—as wel as
water. In Claptr 11, we tum our attnton o he micronrerss: viamis, miera, and
plyochemicals

NOT ALL PROTEINS ARE CREATED EQUAL

Proten s the most talked-abous ket in spors marion. What ype of protin is best?

Protein Infict,

“The protin coniet o skektal msck represens about 65 pereet of the bady's toul
o, ad  can b s racal by rskanes e 36 i e s
Inaddito

e bl omons ki, bt s o0 e

Proteins are generaly long ol composed of amino acid s, OF the twerey amion
s,

‘consuned inyour e, (See “The Essental Ao Ackds”) The nonesseotal i acids can
be symhesied fromone anote

Istead,

spocfc coks. m
by those specic el

por
weight per day 1o muitain exiting macle mass. Most marionists rocognize today hat
athtes n general, and sirenh athctes especal, g n
frequenty sugest vtk Jevehs of 0.6-0.7 grams per pound of body weight per day for
msck muss i,

However as shown in Claper 6, additonal gas canbe achieed wih even ighe ks of
Tabk 10.1

active adubs,and it
TABLE 10,1 Proein Requienentsfr Three Difret Levels of Actviy



Destriftotein Consumpion (21 of body weight per
dy)

[Sodertary 0405

[Actne: 0607

[Srengh atetes 0912
Tabe 10.1

Protcin i foods ckd bect, pouy, day prodacts, sl ad muny s an
Unfortwicy some of e best strces of proen are high n sared 6L Iubmmhzm
e propartion of proen you corsume sraed s
Toerol auts of meat

Protein Powders.

It wppkrs ) b s o e bocars o

carly 1990s,
e el oy, e, oy

1

s,

% retaed fom e talabsorbed gty for aterance and gowl.

3 soue that are sed 1o symbesiz new prois i he body.

“ ina proteinsouce.

Table 10.2 ses al four euices to conpare the thce popul proten pader (ypes o the

‘standard protein quality reference food-—the ege.
L2 o Tl P o Do e

" Procin Net

ifency Ratio (PER) Ve el Uiinion Score
[y | EX——} o S
(Casen s i @ 5
Soy 5> o0 o P100
e 2 s @ ®

bk 102

WHEY FROTEN

Whey protein s one of two prtein types found i milks the oier i cascin. These two daiy
ed Wiy wed

and whey
‘ovder has sice been used ina wide arity of proten suppkmerts.

bown
Table 10.2, whey protein conpares fvorably 0 other proseins by the four common
measuresof proten qualey.

C whey poten
25 percent) than in any other protein souce. The three BCAAS—eucie, solucie, and
e —ar iy w

ey e bt e ey et mack ey s dr e i 2
eady source of raw muerals or msce proten syhess
ko orsird Btk e proch becee & o o s 2 e

St fr e uring e Eergyand Ao Pses of NTS.

heattione. G
of thre amio acids: gmm-gutamic ackl, cysteine, and ghyere. Gltathions plays an
i potent detoxier i the bod

Whey protein s been shown o icrease ghtatfiore prodiaton.
Whey protein comes na uber of o, inching:

Chemieal



* removed. This produet my be usefl for il who are ctose nolran.

However, here

1 perers),

casan

o
why protei as shown in Table 102 Akbough casein does ot score as well as whey

amind ac for strnggh e,

s e
betose
nokrant.

e Allhough this in both the Encrey
and Arabolic Phuses, i an adarage durig the konger Growth Phuse s casen s bk
a borger perod

SOV PROTIN

Soy protein was the fist poweered proten supplemet to 1 the murket. In i, & vas
gl dacovere back i 1904 by Geon: Wt Carr,Soy proti 1

of soy proten are iy mhwm.cfunmgmmwmsmnw
dered gl lnwer-qualty protin tha whey or
However, soy proten Sokies ftid wih methorie are mw avaiible and are of
Comporil sy ey o et A o v of s sy e e evr

based produetscan e

Many sienih athtes avoid soy proten because i conais oflvoncs (pht hormoncs),
which bave boen shown o have an estrogenic et i the body: In other words, they mens




& 10 serve as an encrgy body. As their

du\aywmﬂml&mwryhv;mmahmmmmpmﬁmdx:mnﬂymnﬂ

sheose o ong plstis sy ot 20026000 sk s
B i ol 7 s o1 byt b b, o

e el
sheose.

ererate enery. When ghcose i ot peeded immedittely or enengy, i & stored i the
msck and fer gheogen. The body's capac
ol

s bad.
lovek s much as posshk. Exreme carbolydrate restrtion & counterproductve and
g fimicd, a

" e Tand workors.
I addiion, s carbobydrate (as wel s ghtanie) provades the essenil i for the
e system 2 low-cabolydrate diet ray nuke you more susceptbe 10 colds and
nfcton.

‘Simple and Conplex Carbohydrates

Catvldnes e i oo v bt i sk ol Sevl

nd Most fuis
Ser proccsed ottt eovsn roeed s (B¢ e, Ty
s of

b <ot e, Sk . die v Sy

Some: fods that corsan sigificant amuts of starh nchae potitoes, wheat, re, an
other grains.

f okble. . but both are:
essentol o good healh, Sokble foers have the form of g or pastes and disohe i

. They
Sokible lhers bind bl acids and remove them fom the bocy. Bie acids are needed to
ke choleserol. I the absence ofbik acids,therefoe, hokestero vels are bowered.

Isolibk e, o celldose, i the consitert that ghes sncture o plants. Celuose provides
bencis,

ey et and beans.

“The daly recommended fier ke is 25-30 grams. The aversge American gets ony 10
owerer,

10 icresse your foer consunpiion

Giyeemic Tndex

A ol o ]t e A ot
with a high-ghyeemic index, on the other hmd pmdn: a lrger, ore transient ghicose:
‘spike, At one time, conventional wisdom hekd KMK foods containing predominarly simpke:
s Tl Wik e e ety o
‘carbohydrates had a kow-ghycemic index. We now know that there are many exceptions to
T G ok s s+ s oo o o i o

alower oods, and
of proe andor it Fave 4 lower gheenic idex tan oods with sorll amouts o proein
and

“The general publc perception s that high gheenic carbolydtes are a bad rrional
s ress o

E st e Howeer,

e Ty
un""'lwwd::vmgybaxkﬁww\mmnmunnm\?rbmlmxsmwlkwb

e sy S s s v o B s e
et whencambined e prope o wilh ot

in e metabokm of L, The musck: c sl rry e when s ©
o s & o o e ot et e Bt S of s
exercie, carbohydiate i the primary marint sed. During exiended exerc

o8 il o0 B s Bt ol il e o drve o e f B £



Tabk 10

o wokon.
"TABLE 103, Ghoe ko Rtigs of S Conmon Foods
Tigh Milrae
@ @ @
(Comties B [t
oy (ol Low btk
[Baked potato [Spaghetti (plain) Pear
[Spors ek [roplgie [Bare
st Wi e [Whobmk
[V read [Brown e Barky
[Watrmeion Svawbers (Grape
= res e
[Whestbread Ry b Drad pros:
TEE 10

Wi ke ot e s et the ot emcmrint and 64 i consttomd the



“ueakty” or. ‘Eﬁ both rnts are essrdl o a heakiy . Problems arse when

Fais inthe body. They are and

teray Cllmambraesareparlycamposed ofa speie peof & called p\mp)n)vdi

e o o v A . Ludkmﬁtypmvd:mmmgﬁlme

pargs

han ow- dets.

Fat is an deal felfor muscke el because per gram i contains alrost fwie the ey of
e s s per vokame, and i i easly transpored and stored. In eakly ks,
bou

e T e o s o By e e, st
ot deiogatst b ek mkod bonts ad e mnber of g

Mmmunbmwmmhmdmy oot i e o

and are most ok oo, s, o .
Foluesard fis e aho ot nadrt 1 i s ok com
sogbean o i, and fy 3

tum).

Pobmstesed e ako o ety ks b b et

ity acid that

D kAo i B o At e o ot
el Ut st ke of a3 ity sl i e 0 s ot

e o o sk g et nvge 6y sl ke, co\q\led
wm“mmumsnmmmny:nmE.H 4 host o

degencraive dicases i, s e o, Pt

o Pt oy o s g e B i and 0 o
orkes) 510

ke daiy faxsoed oi spplnert.

ooty ks o snpy s 4 e of st 8 i ity n

ey a1 r icogel e ok s o s s

shows
ncreas the rk of et atack and stroke.

ck gonth 5
‘Sanraed

per

Onthe conary,
LTk DL cholsterolnthe
blood, which i tum can kad (0 hypertension, sroke, heart atack, and other beakh
probens

It sk csu r 30103 portof s cris i you ey i T &
Cotany s g s oo . W ol ke ds bk 20 por of
m: o s, o el probs, s e a3 ek e S o

WATER

Water is ot techrically a mucronurint, but 1 is much ke the mucronurieds pr
i, o ot 5 an ol s ot o e s et I vt

wcwmnuhnmwmun&wmmnﬁnnwcd&pmlcnuﬂm\mﬁulc and it

conbied.

s necessary for pr rdmc\nmmnnn!wnm Jmlllhralhm

finctions. Poor hydraton ako compromises e b e o

ki o e, Wi oot vt i, e N T Sy

Dy water take neods are highy individal. They depend on fictors that ke body
weidh, the weath,
ater eeds), and (or i |

et e
more. There's 1o precie way fo determine exactly how much watr you need. I best i

e day: N
plin water per iogram of body weightper day:
SUMMARY



prie for . - you consure,
ke inhe qualty of he uion you take ncach day.

19 al
1048 percent carbohyuates, and 3 pecert fts, fom qualy souces. I you et the gt
proportons and e

food
disussed inthis laper, youte hafay to achievig an opial urion reginen fo msck
. The rest

11: The Right Micronutrients

v bt the body

ot b sybesid iy e boty; ey met b comaud n bod I S chopes, we
disuss the finctions of sevral viames and mireal that e parteukrly mmporart

VITAMINS

Tere e titon sl v, Al s o, g e o il
eactions that our ves depend on. Wibou Catayz these eactions, they couk
ot take phce quackly nough o support .

“The bady camot synhesize viain, so they must be consumed consitenly n adequate

and fa solibk. The body can store the ft-sokbke viamis A, D, E, and K in sall amouses
‘wilhin i tsucs, but it canot store the watr-solbe viamis (B conplex and ), s0 1
especaly ivportant to corstmethese.

“The Boviamin conplx and viamins C, D, and E are especily inportant fr sirrgh
attes,
B-Vitamin Complex

e i ot ke e s conpls s i (01, s (2,
mm(ﬂ}\pyr\dﬂx’t(ﬁé\ mhmw),‘mm.m(nv*) puraters o5

biotn. As & roup, thse rutrkens are vial i
o . Ve B sk s il e o oo
acis, Bl

synthss
Adit hat

contais h s, and

of B viais. i in roen kafy nd & the
“Youcan ensire

adequae Dl intake by adling more green kafy vegetabls 0 your et and by taking &

‘See Table 111
ofthe B viais.
VitaminC.

Vearin C i perhaps the most muasking rend i ueruns. 1L s the ordy viamin Gt &
Ona stwaal el

i



i e i .
L ior i g and i e Gxcopnes oy i Ghcas o

Vi e ki sippes of i £ st ot s ko s
and it meabolsm Ao, new evierce sugests tht viami C

herd workous. I one sty ulramurathon rumers who took 1000 millgas of

50 perent lowes consol kvels Rmeditely aer the e and erefe vy Bly
experenced imuch less muck e breakdown.

ftarin C ich i
at eater ik of. One sty sll)nm gkt o 0ng o s s
(viamin C) sigifcanty reduced the ivciderce: respratory ifctons in individals

Tepiory o by s 40 P, Swkr T e been s B ohnt
mestigon.

s
ke more viamin C to neuraize fee rdcals than sedentary people and therefore require
more virin C i the diet. An ke of §00-2,000 miligrars a day i recomended for
active adubs, Exceedig this dosage may resul ina unber ofsde efécts, inchuling dithea
ot i Gond s o earin ke s (s s oy
\egstables (such as tomutoes, broceo

o

Vitamin D

T fwtonof e D s b s ol bl e of ok plohons,

min D Bkl th sbeapion of i, Wi 5 sl 1 e famston
i of o, ety o I ks conert v s of ot i,
i, o (0 ep e ot vl WeRARRTs e el

ol
D in e s Avern det & ol g o - e ik ad brskft
cereas. Ieestingy, sun exposure resuls i vamin D sysbess i the bods: so

s 1U-0.45m) per day.

Vitamin

VeaminE s f g o i
which s abia-tocopherol Viamn E i  powerfl anioxidan. 1t protets cel, chding
msck cels,

inegrty. This protcton aceckraes postworkous recovery i three vays: I s the oss of
sk protes, essers postworkout ffmwtion, and redy

A manber of wood st have demonstated the recowry-aiding benefis of viar E
those who engsge i sireruous exercise. In one recent sty thity-two heaby men were
randorny assied (0 take a day 1,000 U viamin E suppkment o a placcbo for tvehe

stes o the miscles) for forty-fie mestes at 75 percent VO2 max
(oasiror ke of g cont e, nce ek o ol S

oo sanps vt s b and el s, and a . ey
and seveiy-wo houes postexceise o asess aniodant siats, msc il

Viarin E may akio have  beneficl efect on the immune sysiem Severa stdes e
Shown thut viamin E supplemesaton iproes a mtber of immee sysiem elemeris.
Whether

rotknown,

Iterestingly, viamin E scems to be more efctive as a recovery aid when wsed
combestn vih v C. These tvo tons vork spensiay n onpety

ays
200-1,0001U. Good o v T ke goen oy g, R, ml,
Sends, and whoh g, (Tl 111)

Table 1.1, The Esertisl Viamins
H RDI

tamin

VA 50025 00010 ]




[Viamin 1 (@i 130-200mg
Vi 2 (ol [30-200m:

Ve 53 (i) 20 100me

[V B (pototienc o) [25-200me

[Vaurin 6 (pyrdoni) [0 100ms

Vi 12 oy \:ng--

o [125250m

[Fobte bl acil viamn ) Jd00-1000weg™ ]
Vi [500-2 00me

VeamnD o000

Ve 20100017

[Viamin K 0-180meg*

Tabke 11,1, *Recommended Daly Ik **Mirogams; [1eg-0.001mg.

MINERALS

Mierals e porgaic urrs that are absorbed it plnts fom the earh's surfice and

‘planis, The most mportant mincraks for muscke blding are calim Fon, phosphons, and
Zx. Abo of specil vake fr all actve persors are the cketrole mexrals mugpesim,
poassiun sodiam, and

Calleium

e ik of b, v oy ek of s Al e 90 b of e
calean i the b body & corsaied 1 bones as cakin

e eromcir o e s o o b o b e

ofesod el winon, i) ad bl (ncol kol clid ) Adus

oy Bt order o b prpety st cwmmmmporomw
acthators, especily mugesim You reed to consume approxinutely | mligam of

i needed

red blood cel. Sice
oxyeen plys a vial ok n breaking down carbolydrats and i or energy, especly

Serves as an indreet nurient actvator for carbohycrates and .
Fatige i the primary symptom ofron eficiency.

Depletebow

i the
wmxmh:g)bvekmmmymmmnm Merstnaton frer increases on
losses These fctors p e atfktes at  higher 1k of aneri,

Tronrich fods ke mua, s e, dark gron k) vgstabks, and coran bears,
i g Nen ok g 3 1020 g
ofion

Magnesium
Magestan s found i all he body's cel, but s most concenrated i the bones, muscks,

and soft tisucs. s @ necessary clement n over 300 erzyme: reactons imoiing e
transmision, muscle contracton, and especily energy rekase fom ATP. Low biood

heartbeat.
‘Good fod sources of mugesian are appls, avocados, s, brown rice, daiy fods,
i, ekl bl e s, e, vk s T esommenied
daly ke for atcts s 400-800 il

Phosphorus

Phosphors s the sccond ot bundan mincral i e body, afer caleam 1t a onstiuent.
of the tan ot ot Sovrces of eneroy . e o



. Itako binds
i, i ks el s, n i, posphons
ettt

Good food sources of phosphons are ik, fih e, asparsgs, com, kmanes, s,
meas, poulry, sabvon, and some seeds. The feconmmended daiy itake for athktes & 800-
1,600 mlgras.

Potassium

It
inainng candiovascukr sysem incton. During Workots, potassim elps
iy e o e ek cot, WHE 1 ek o ey

i your tracks. Inaddidon, potassuosses cankad to heat tokrance.

‘Good fiod sources of potasskan ae baras, tomoes, orangss, potaoes, witer squish,
avocados,and bears. The recommended dady take for athktes § 2,500-4,000me

‘Sodium and Chioride

i v ¢

ke, e ey e el ittt horialy . Ty phy key
ks i st ks St rehaton.

i b b e oo ot 1 1 A5
‘i e by« o, s o biod

Sodian oy by nporac o b & s o s o ok 0
they can nergy production as wel as tsue owh and repait. In additon,
e e, B ek o . ke i Bt o o
body sodim s own 3 o, nd £ can b drges. T condeon sy
how

"

clips, processed buked goods, and Fozen enries). The recommended daiy wtake of
1.500-4

6,000 miligrams of sodum chlore .

Zine

i s et i vy o e oy & corest f o 300 s
depend on.

o ot bt b b ot s o o B o i

maiterunce and e sysem fincton, Due (0 & role in e repar and s abiy o

Shelih, beef, farb, froe-range cugs, ket abonds, and chicken. Dady recommmended
nake for athies i 15-60 miligans,

PHYTOCHEMICALS

Phytochemicals are plant chemcals othe than macromrens, vianiss, and miveral; they

can serve s mircets i the hunan body, Asbough tey are not consilered esertal

nrcts, phytochenicals have temendous and wide-fangig powers 0 axprove our beaklh
(Table 11.2)

[ e e
S

(e

o

[Chioriie:

=

o

e

&

T=m

— S

[Molybderum [100-300mcg**

[Phosphorus. [800-1,600mg.

[Potassumn 125004000




[Sekram 100-300meg"

Sodim [150-4300me
Sl [Nonsssabisd

[iscome
Tabke 11.2. *Recommended Daiy Intake **Micrograms; 1meg=0.001mg.

Pl
el Do v b il o, U bl ol s My
ot e o, Lich &3 i fnd g 5

o osahe damag. Beacarokre proots e fme sytem Copsach dacowsges
tumor gowth, And he st goes on.

Our reductonst miron mersalty tenpis 15 © o idvidal phytochenicals o
supplerts and 10 take them in heany doses; however the evidence sugeests
ol in

whok foods. Thi & one reason why i is inporant that we gt the mujorky of our daiy
i e e, and bty pk o

SUMMARY

Vianin and rincrals are ot somehing you o 0 spend oo mch ine thiking about.

body's viawin and mincral ecds for optinal heath and finess s casy. Simply maitain
plnty of baoce and vty i your i, llup iy on il whok fods, and pestps

There are 1o respect 10 merorurrd o
daiy

PART V: MUSCLE FUNCTION AND ADAPTATION
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12: How Muscles Work and Adapt to Training

but i sl
ey il sopfted e s, Ml ks 19 st 400 45
et of by g of mn antsbou 3 o 0 pr of by wegh of

be gratly i
v i e el i e g s ot vt e
s more n st T work. € rgrs U e sppopre e of vk be

o o 1y oot s Qi o e, e gt sl

and how they adapt 1o exercie g,

Nurent Toving s the exercie rurion program tat best explos o curent knowkdge

Tining efctivey,

MUSCLE STRUCTURE

sed
by comecie s (6 Figr 12.1) Thse s, cakd i ar s 1p of
ndivhal muscl fbers, or cel. Urlike othe celsof the body, musce fers e several
i, posbly becase of ek cxcapbrel kngi Insome of e e s of e
ey o0 e Ui ks i s can e vehe s g, Mk
o0 myofbrs and the myofbris b0 sarconeres, The

i e e e o s of s e s o o e
el

formaton. During contracton the actin flament sl oward the center ofhe sarcomere

moe cases e donegof e e e Vi, b b of mace
conimactng at any ghvn fime & determined by the amo of free
Ovreome T e 1 ot an soren (e ek, For e, arieg 10

Figure 12.1. Miscle Siructure: Misce s composed of hundles of musclefibers
call skl Th sl s v e to i, ol

consistof the maor coniractleproteins, myasin and actin.

Tendon




Contractile Proteins
Actin and Myosin

Sarcomere

MUSCLE FIBER TYPES

foer ypes, cach wih

5 ovn conacc and meabolc i Hoig e topesof e o aous e
0 types of

o S o 1y B (T e Conptnd o o i

show-twich fbers are skow t0 contract and e, but Fave a high b of miochondra,

allowig them 2 eaer acrobic-enerzy capaciy. Skow-twich thers are surounded by 3

iy away waste produets. Comersey, fst-twich fbers contract ad relx ster tran
sow-twich fers and e a greater ghcobtic capacity. They o ave a geater store of

Bocause.
sy s i v s ad st e o g e i, Fs i
contract rapkly and ficton well anarobikaly, or wabout oxygen, for sort

of e,
sty acitc thut denund quik busts of crcrgy, such ss sprting, jurpin. and s0p-
-0 movernens that occr n sports such as basketball and baschall. However, fist-
wich fhers ftgse quickly due 1o the buklp of betie acil, a byprodixt of anaerobic
metabolsm.

Eeryone s ek mscks, person s
s gencticaly detemmioed and can sary widly from o person 10 the e, For most
ik, musc fber type conposiion i i the rane of 50 percent sow-twich and 50
percent is-twich fhers. Howener, i is possble for the proporton of fbers 0 be skewed
oward one extrem or the other and ths can realy affctaihetc poteril. For exampl,
s i

clte murato el o possess @ heh per
muscks,

s Allmscle fbers,
to_perform accordin 10 the way they are trained. Accordig, traning acrobicaly can
increase the mitochondrilcortet and crobic metabolc capacy of fist-twich fbers,

Tibk 121 s e osobgal st ofmack
LE 12,1, Pysiologial Cheracteisics of Miscl: Fber Types

Muscle Cell
(fiber)

Physiological Fiber. Fiber
Caracteristies “Types Slow Twiteh “Types Fast Twiteh
[Fiersiz Sl [Lane
[Conracton whocey Sow st
[Relasation vebcry Shw Fast
High Low
per— o frow




J— ~
[Asmerobic capaciy lEow igh
Vi m [Gow
[Creato: psph ot v i
| lLow 3
[Ftconcn i ow
[Cotry sy i v
Tabk 121

DETERMINATION OF FORCE AND SPEED OF CONTRACTION

Fors st e of mick oo e by the e e of ik
e o v, 5 ve 3 b i iwmzy of thei actvation. Sw-twich

frodint=i

e fisich fbers re recnuted. This alows fo the

be recned and
Systemutic mobizaton of musck fbers to acconmdate the specif feion, specd., and
metaboli requiments of mscl: contraction. In geeral, sow-twich fbers are recred

fiers a the musck-force o icreasc. When kow-ersiy activity s proonasd,

of fistwich foers.

Success n varkous b acthiis

deteminig
For cxanp, weighlifes arc capable of recuing a

fibers sequentaly, or asynelronously. depersing eavily on the igh-oxiative sow-twich
fiers.

period orthe mucle hers uring e

HOW MUSCLES ADAPT

activy:

“The process by which muscks adapt 0 exercke traing i ot simightorvand. AS any

athte s keenly avare, difrent
We only b

maining progams resuk i diferent metaboli and

proganms of equal caboric expendir, the cdnce it s ot o to deveiop a

romds. In o, e sdpons o s e ) e o peof g 3
performed. Furthermore, there is considerabl indiviual varistion n esponse

i o T 5 e ot e 1o o i B T s e
signifantly inflenced by nrional sertion.

Let's now consider how muscks adap and the nfhaence tht exercie can e on thei
devclopment.

BASIC PRINCIPLES OF EXERCISE TRAINING

“There are four basic principkes of exercse raning that you s wderstand if you are
ping 1 desig 2 traing program hut meets your specic reeds. Table 122 provides o

pricih
thei raing progras, bit everyone

Responds
i bonel, o g pogam ol e v
TABLE |

ik, Thercore, for the best possile
idulzed

T
Prpiple

1. Specificy h

b Progrsse veroad o

- Douse

[4. Individuality [Capacity to adapt is in large part determined by your genetic makeup.

Principle 1: Specifcty of Exercise:

The pricipk of exereise specicy

bk 122

st s bobgl apaions (0 g e

mwmummm&mmwﬂsmmkwwmhobwl

B i i s
nd

and muscle developnent. A progam of high-veight,
bt ot

necessardy muxinize s k-sreruth develonmert.



[t st wth i Jou gt e comrtic (v g and o

most sports, &

& inportan tha the devebpment of musck srengh enplusze fnctoral serggh or
\nslvcpwwTnbcnnbunﬂmlvpcelsnu‘gh.smmelwmms}mx\dhcﬂu@m

5o that e concenr phuse of the I i perfored as rapidly as possbe. Strgh

s ks s of e, Comeeny o s st inees
Jgam shoukl orporate sts of shoukler presses and squas in which the conertrc
Pe o coh cirbe 5 perrmed 1 an oo mamer Throbre, tased o b

Principl 2: Progressive Overload

Overoad refrs 10 a piysiologial stres or level of exercie that i beyond what is
oy Pt o s e st b o of e s
priciple states that, for a (g adapiation fo oceu, the oud o stes on the system or

St of i b beig e e b gesr eyl ek, O e
o

ining adapations are desied, te traning stk must be ncressed. Consilr a fotball

et s Sores hrch e of !oﬂmm Afer one morih of trainng wih 210
ties per week), his

315 ponts. If 1 iahal cortns e b s ot v b s i

protocol he morth, be wil ot see any apprecisble irproveme i his IRM.

e o ekt Conaoes o e, ket o It of g
incrcase or progress s the systembeig trined mproves.

Principle 3: Disuse.

“The principk of diuse can be sirply defined by the saying “wse i or e iL” Traii
‘adaptations are ot pemarers. Once you remone the stk r changs, or the g
overboad, the sysem previously beig tried wil rvert back 0 @ level that il
acsonmudic e o ol s an . Wo s e 1 o s

weighifing. m st 1o occur. . the
e Sy i vty e - novs” g b v, 5
maiterurce of a tring adaptation docs ot requie the same g

orignal developmen of the adaptation. Thereor, there can be periods of tm: in your

adaptaton.

Principle 4: Individuality

“The capacity to adapt to excrcise training is i large part genctically determined. Genetics
ply a Suacly

musck, whie obers appear 10 work exremely und with e (0 show fr & Becatse you
may respond well 0 one type of exerise stimubs, however, does pot mean that you wil
respond 10 al types of exercie stk For cxampl, someone who responds wel 0 &

respond well o progam and viee

po
the caser youare o you gt the

Large
‘adapttion i ather casy. However, aflr several morhs of g, an crease n sienh
can becom: adaptaions plicau. To conine o adapt, varaton mst be
program and as you have leamed, control of you urent
inake canbe ofsgnicantbenefi as wel

TRAINING ADAPTATIONS
fore e

e
address oy conrl musck fber adpttn, 4 iporc o indersand Wi
i ot ki o 10 ot s o e Lo okt o o

Endurance Training Adaptations

e workbads e e sulient ey prodcton aerobsly. They e

resied i carly e, The adapiations tat resuk 1 improved serobe power and



The cardiovasculr sysem adsptaions oceur i the beart and bood vesels. AS a esu of

an e i wall ks as th pocarda (et msck) udergos peropty (an

ntricular chamber sz and wall thickness makes the heart a more efficient pump, and i is
bk fo purp mors blod per bt T esuls i rester il bod i and vygen
delivery to the working muscles during a maximal effort. Other cardiovascular adaptations

capilry densit or the munber of capilries around cach musck: foer. The erease in

» inprotes
the celland the removal of byproducts of metabolsm, inchuing carbon dioxide and btic
acid

Enks aig o fas 8 sibsurtl et o U bl padnays of ekl
msck. The mujor adapltion & an erease i the sze.

oo, o s e o i - o T s o on
and the sparig of ghyogen duting prolongd excreie play @ mujor ok i the ncrease

proteins that control musck pheose upik o ghvomn. Becatwe of
B o e st . et it e, G el o
Stores posteneeie than uiraied individa.

Resistance Training Adaptations
“The adapations that oceur with resistance traiing are both newological and physioocal

During the frst w0 10 three monts of sregsh rating. the mujor s sirengh oceur
becanse of hangss i the comective tssues and rervous system. Wi esbtance triing.
The endors

here e,
of the muscke bave buii sersors tha onior mescle tersion. These sensors re desigd
0 prevent the mscle fom generating more tension then the comective tise can safly
okra
e simision o e mack, The s mack fr ot B4 o te
comective tisue. AS the comective fises hecom: stonger, acthation
e s s o i o e v e M) T s S
P n U coonion of e e rename. wih rs 1 beir
other words,the trore
e s e e e . o b o b e by
sl duinga il cflor.

Afer e il newobgical adaptaions, there stats to be a poticable crease n mscle

mass. Ths i due o hypertophy of the ndvidal muscle n
opns ok, o, and merts Musck foer hypertrophy.
o e o b e e i s o v e, i

e s do ot oppor s

e e

of mucle hery
n demorstoed o e mack: o epstetal s gt & ey

ary

Hower
reguires many years of g,

T o sdapitons s oone vih ks g e el conpard i
endurance mabing There are sl icresses ot ookt exes and
ﬁ:cmv}mmvdhmmm o ks o v e AT

e
ik an e mocke et Dl o e e Bt ok, nd e

and miochondral desay with ressiance g, Ths & the resu of @ dbton of these

onlyresitance-rain ay risk decreasing thei aerobic endiaace.

Tabke 12.3 summarizes the diféren adaptations tat occur wih evhrance and resisanee
g

TABLE 123,
Endurance Resistance
Adaptations Adaptations
fncrease i eart weigt
crease i hear iz {Greatercoordmtion o musck fberrecrument
s e e o Vs TOW ST (e e of s s




Icrease inhe tat tresho.

lerease inthe activies of enzymes that resore ATP

crease nprotin that control hcose uptake and ghcogen
orage

erease in ATP and CP stores

Trease i et ack] krance.

Reduction i the urber of bood vesseh and mtochondre

Table 123

Mechanismof Muscle Adaptation

v By decre
content, the fnctoall of the muscle can be changed. In actull, the proiens tht
conpee th macl fborare consaely bk ynbesd and destoye. Th i caked
e ter
when synhesis excoeds. g procn o s e e
Uemiion e i o conet s

Muscke fbers are ighly adaptable. This is because the genss of the miscle are very

evel of ATP. Abering
that occur

depradation can be akered to increase or decrease the kvel of @ specie proien 1 the
msck foxr

“To apprecite o traning and ruion work together o bring sbout mscle adapiations
specifc 1o excrese perormel, you must fist undersand o the geresi muchieery of e
s An ercase i the lvel o a specie proten can be contoled at three
diferen el (e Figre 12.2),

“The fist lvel s gene transcripion. Geres that hokd the formution on how  proein s
i

it o frmof el g KN A of
st can acihte a e ek e cnergy statc of the muscl (amout of

T oot kel of ool & ronsltion D s, e
conbrati ey plns e rbosomes ssenble e acks
e s e by . meweri RNA o form » deted picn When

avaikbiy of amino acids are two of the conrol fctos that posiively ifience proten
ransbtion
Figure 122, cise Typ
of exercse. i
molecul,

for

bi exanple,

protens,

Aerobic Exercise
Aerobic Energy Load,
Hormones, Nutrient Levels

(MMM
OO

(T
"|||

Resistance Exercise
Resistance Energy Load,
Hormones, Nutrient Levels

TRANSCRIPTION




TRANSLATION
Mitochondrial Contractile
Protein Protein
Forcanpl
by i sl (reibol iy and e oo

ol proten ik (e acvion) it s ek e i

ot b Ao cite Siwince o s g e, Aot

e i bl of contol, protcn degadaton & s vl deood It & v it
om tre

s, When i wers s, proten degrdaion s o, g
na et proten gin

et ol oterenton, in thi case v i, can s the equaton i the arubol
direton.

SUMMARY

B S i it i T psloith el e of
the sow- and sttwich fbers ik, which alows o a more dierse performaree

capablty.
specific 1o the ype, sty and of tming. W e provides 2 stong

ke b i e e of o e avegh T b b

avaibbiy It shoukd.

canhave a siong nfc

s and mscl s e

Conclusion

When the fist st on th iporiance of Nurint Tivig were publshed, they were et

suafes condueted workwide in the Bboratores ofrespected rescarchers that spport the
Tiving

— wiessenyer
RNA



need. Addioral stdies are essetisl if we are t0 filly wnlersiand and eheidae the

However,

it abo ckar

atctes, and, i fict,all atets, i mirtionsts
e prog

lnte st o,

‘appkns, oo ey s e v o ot Nast T hes s
tool wich will enabls athces o saly act o s rgh, pows, i permes
withthe most basic o all 1ok —the food they

W st e et rcrong s e ekt sk of ot Tk
conin o develop.

Glossary

Acti Myosin

Activation. See Nurknt sciation.

daptation.
repeated bous of excrese.

Adensine triphosphate (TP). Sec ATP.
Adrenaline, See Epieprie.

Acrobie metabolism The process of energy produstion (ATP) that oceses i the
miochondra and requies the presence ofoxyeen.

Alpha-ipoic acid. An enzyme cofictor in the comersion of gheose o energy; ako an
aniioidart

o acids. The biochenical bulding blocks of proseis, There e werty oo acids,
eleven of which are nonessenéal and can be munfcured by the body, and rine of which

Anabolc. The budig up of body tsue and fel stores

b P, T sond e o it i, s il o e
miuts afe  rsiance workou, during which acue musc

proscrce ofoxyn.

Amerobic threshold. The exercie inensity beyond which bctic acid begins fo rapily
accumibic i the working miscks, hasteing cxsion

Antagorist. A msck

i

Asynchy
seqental pattem thot allows o rest perids between confractios. Asyrefroms

movenents (for exanpe, jogzng).

ATP. Adenosine riphosplae:  igh-encrgy compound tha i the findamenal source of
energy for mscle coractions

ATPase. An erzyme that breaks down ATP to release nery.

peuron dicharge t

proten
o o e oo s T PR e e e o
Kok,

Aalc et s sl i . 115 s
o oo iy sl e o

Calorie. A i of encrgy-producing potential tat i cortained i food and rekased during
acrobic metabolkim.

Capillaries. Tiny bood vsscks tat oy or the exchungs of gises and uriris between
iy



Carbohydrate. A broad category of organic compouds that are contined in food and

o

Catabolism.

Cellular respiration. See Acrobic mesbolim.

Celluose. A ditary "
excretion processes,
@

‘Complex carbolydrates (polysaccharides). A carbobyrae e from heee or more
serpl s moleuks. The tho nujor caegoris of complex carbolydrales are sarches
and foers

Concentric. Refers 0 a type of miscle conraction wherein the muscle shorens as &
contracs.

Cortisol. A bl e i ks Qo ik rokts . e 55 ey
below nomal

iy

increase creatie phosphit storage i the muscks.

Creatine phosphate (CP). A igh-rray conpound that s siored n muscle el i sl

Cytoplasm The fhid medien il a cel

Dehydration. A sate i wich the ammoun of watr i the body s diminhed below the
level neded for optial it perormce.

Disuse. An exercie princpk, which sttt the body will qukly lose adapatiors to
previos exercie training f rafing & dicortined,

Eccentrc. Refrs 1o a type of misck conraction wherein the mcle knghens
o, s . s e o e b v i senng s oo bers

Econony. cyclst, Tirers
ot 1o el at red 0 other

athtes,

Electrolytes. Meral nuriens (sodiam_ chride, magnesium, and potassiun) that

Endurance. The abily to sstain work orresist e
Energy Phase. The workou, or dring exercie, phase ofthe Nurient Taring Sysem

e, A gt i promoes an o s s of ks st by
wihout scifberg

Epinephrine. A hormone that stimubtes fver and miscl gheogen breakdown, lpolss,
and ghconcoencss

Ergogeric sid
and gl are considred engogenic aids

Ergolyte. Anything bt il v pysial performarce.
Fascicule. A brsl ofmscle fbers wili a msck.

Fasttwitch muscle fiber. The type of miscle foer best sued (o amerobic encrey
prodcion Ao o e 1| s Bers.

Fatigue. The inbityto contine 0 work or exercse.
Fatty acid. T componcns of i that are wed by the body forcncry.

Free radicals. s n
order o improve their own sabiy

Fructose. Known as “Fuit su” becaise it & the voe of suzr that & most budant in



. I sweeter and ot as casily digssed as ghcose.

Glucagon. A homone that stimibes er gheogen breakdown, ghconcogenesis, and
polys.

ctate and some amino acils are comerted o heose by the Iver. GReoneoeness &
ncrcased o muain blood ghcose evek.

a
amujor cnergy fcl

Glutamine. The most abuxdan anino ac i the body: especialy abuxdant in skektal
muscks. Ghtanine can be comertd © ghoose aned e for encrzy and & ako import
for e

Giycemic index. A eastre of how diffrert foods affct bood ghose xels rebive fo
naeston of pure ghcose.

‘Giycogen. The formin which pheose i stored i the muscle and e,

Giyealysis. One of two forms of amerobic energy prodistion, i which ghogen is

and comectve tssue growth and ipohss.

‘Growth Phase. The hid phse of the Nutrnt Tining System. whih begins about fory-
five mimses afer compltion of exercise (tat i, aflr the Arabol Phasc) and ends ten
minutes prioe o the subsequent workott,

Hemoglobin. An oxygenbixtig protein n red bood cels hut trrsports oxyen i the
cicublorysysem

High-qualty protein. A type of proten tat scores high on any of the four scetifc

Homeosts o iy
Hypergly

Hyperplas fers.
Hypertropy.

Hypoglycenia. A sute wherein the bood gheose kel & 100 low (0 support nomal
finctioning ofthe body:

Incomplete protein. A protein that does not conta one or more of the essertel oo
acids,

Insulin, A bormone that i secteted by the pancreas; i st the wansport of ghwose

Insulin-ike growth factors. Protcins tht e produced inthe body: They miic muny of
finctons of the homon: sl

Insulin sensi the mumer in whih the musck responds o nsuln, A
oo i i Sty B . e 5 0 e B vl o, e a1

Intensity. The rate at which enegy s used kv t the muscl mus reced.

Iron. An essenal trace mineal tha & imvobed i the omaton of the blood compound
hemoglbinand th tsportaton oforyeen.

ot Res 2 s of ko e ac: s s kg of b
musck docs ot chung (Tt i, m movernent s produced

et s e e Hood et tn ooy sy i v Ao
Known s e theshold.”

Vactic ackd actatel. A bt of amaerobic mvssholm and 3 fid G apmbic



metabolkmand gheoneognsk.
L-Carniine. A viami- e s hut heps the by rekase energy from 1.
Lipolysis. The breskdown ofstord fts o fe fty acids,

Lowquality protein. A type of proten it scoes lower than most other types of proein
onthe o it measires of proten qualty.

Macromutrient, The tee cssrtal marint ypes (exchuling water) tht are present in
peatabundance it body: carbolcrate, ity acks (it 5, ), and proten

carbokydrate ek, and energy bars)because i  asiy digested

s of apidly absorbed and

buamed s energy:

Messenger RNA thot ransirs

10 rbosoms it el cytopbsm.

Metabalic sensitvty. Refrs o the mscles’ abity to quicly chargs thei fiction 1
o varos st

Muscle fiber A bong. thi, singke cel wihin a muscle tat & capab of conrmcig 10
produce force.

Muscular endurance. The ably of e mscl: o 10id s
Myocardium The scenfc e or the et musck.
Myofibril. A chuinof sarconeres wiina musc ber.

Myoglobin

Myosin. On of o mujor conracte proseis wili musce cels. See o Actin

Norepinephrine. A hormmne thut stimubes heat rate and metabolic reactions such as
polyss and ghconcogenesis. Abo calld noradrewi:.

Nueleoids. e buing bhks of rakic ik Wi ik DNA. e g
“bleprin” mokeu,

Nutrient activation. A process by which one type of st eobances te efcts of a
second type of k.

Nutrient optimization. the abilty of muscks 10 shil fiom a catabolc 10 an
i g 1 b vy oy

Periodization. Viryig the triing stimbs owr dicrete perids of time (o prevent
ovrainng

Ome oftwo

phosphate

Placebo.
toest or real versus gined effcts.
Power. The product of force and eloiy.

Prime

Progressive overload. The practce of sémibting physcal adaptains o cxercie by

i Th fodarenil snctas corpnes of al g <o nd it
mm:x such as enmes, bormones, and antbodies. Proteis are composed of

Recovery. A process wherein one or nore systems of the body reten 1o bomeostass
following exerion.

fond incobs. which




‘Sarcomere. The smullst finctonal wi of a miscl fber, which consits of the mjor
contacti proteis myosi and ctin

A e of mick o s bt bl procs ey
e et bt e

‘Soy protein. A type of protcin contaed nor drived fromsoybeans

‘Specificiy. An exercise princple which saes that the body will adapt i resporse 1o the
specifcdemands phced upon 1 an xercise program.

Strength. The abilty ofa musck o exert force.

‘Suerose. Ordimry tabk sugsr. A common ngredies in sports droks because i & quickly
metabolied fo provide st energy.

‘Sugar, Another mam: for a simpe carbohytrte.
Syt R (02 s ot e ke b of el
fibers contract simulancously 10 produee strong forces. Sychronous. fer rec
pattems are haracteist of g ensdy movenents (or xap, weighifing).

gt

Tendr

Testosterone. A bormone & resporsivke for muny. secondary ok sexal
claracterstes and abo feiates mscle grovth,

“Transeripton. The process of ransering genetc normation fom the DNA 0 messenger
RNA.

Translation. The assenbly of anino ackls o polypepies according (o estnetions
provided by the messerger RNA-

“Type I muscle fiber: See Skow-wich musck fher

“Type I muscle fiber: S Fast-twich msck: fber.

Vicamis e om

VO2 max. The musinm ate at which a ghen athte can consum: oxygen The hiher an
athete’s VO2 . can ey swim bik,
xcess hetic ack i he workig muscks.

‘Whey protein. A soue ofarin acis dered rom mik.

Appendix A Caloric Expenditure Calculator

To detenvine you average Daily Caboric Expendie (DCE), you st e o determi

your Resting Caloric Expendinre (RCE), Daiy Actvies Caloric Expendiure (DA), and
okou Cacs gl (VCE, One Yo b e s, o il
togsther o detemie your

1. Resting Caloric Expenditure (RCE)

sing Calork Expeniure (RCE) i determined as
 For e RCE- by ves (npond 11 oo per pocnd
*+ For women, RCE-body weght (i pous)X10 caloris pe pound

For cxanpl, the RCE for a 200-pousd mn equals 2,200 calories (200 poundsX11
calorks per pound)
Body weigit (npows) __X___caborksyour RCE:___

2. Daily Activities Caloric Expenditure (DA)

Daiy Actvi
Table A1 and fiomhe above RCE fige,



For cxanpk, a 990 caores (2,200RCEX4S percent [
0.45]-990 caoris [DAJ)

RCE(sbove) __X___%0fRCE (Tabke Al-your DA:
TABLEAT

DALY reent rentage
ACTIVITY LEVEL of RCE Men OfRCE Women
[Sedentary: s most ofthe day (o
lexanple, compuer programer, 1% 1%
Iusiness person, secreary)
Ly actve: Wakks or s st of
e day (for cxanpk,tacher, 3% 0%
|pomemker, delvery prson)
[Moderately actve: Walks nd perorms.
ome gt physical ibor (br cxamp, (45% s
mechani,sorecerk, machinis)
[Very cti: Has a piysealy actie job
(o cxample bndscaper, bborer, .
darcer, stcebvorker, consruction. |1 %
fworker, i)
Haa
physkally cthe ob (or exanp,—100% o0
sk, widess e,
Tabe AT
3. Workout Caloric Expenditure (WCE)
‘Your Workout Caork Expendiure (WCE) & deermined from tre approprite figre n
“Table A2 ikl by your body weih and workout tim. Ditenne: our (WCE) as
Blows:
. Tabke A2
DETERMINING YOUR ACTUAL WORKOUT TIME
Tibk.
Therciore, il the ol
mavber of sts compked (ol setmarber of excciesXsets per enecie) by 125
it (30 second set 45 second res).
F o
e ses ach, 25 mintes
or37.5 mintes.
s actalworkou i, we caleube hs WCE as bows:
+ WCE-0.05Scallbimim200b37 Srmer=435
i Eondne (G A2 Xy Weg (o) __ ok T
post
Table A2 s the caorc expendinaes at fre difrent cxercie i, To determine
sour Workous y
TABLE
ey e Caloric
INTENSITY minute) Men minute) Women
(Cru Travwg 15 epenerche 0053 05
[Low (60%) 1RM, 10 repsst looss o2
[Moderate (70%) IRM, 10 reps'set J0.0ss 3
i (75%) 1RM_ § rpaiset Toass 005
e (307%) 1RM. 5 epsiset. Jovst poss
Tabk A2
4. Daily Caloric Expenditure (DCE)
“Tofigme your DCE, add your RCE fo your DA and WCE:
Dy Cabre

For  canpk,  ow  200pomd  nuns
Expendiure=2, 200(RCE}990(DA)H435(WCE) or 3,625 caories.
YowRCE___+DA___+WCE___=your DCE:




Appendix B Meal Plan lemplates
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