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Strengthens Reduces
bones and joints blood pressure

Improves blood Iril:::’reases carddidvascular

lucose lation nction and improves
i i blood lipid profile
‘Reduces stress and Aids in weight
'men Az loss/weight control

Increases flexibility

Increases muscle

and balance mass and strength

Improves immune Improves Gl

function tract peristalsis
Reduces risk of colon Improves slee
cancer, prostate cancer, (if activity is done in
and likely breast cancer the morning or
afternoon)
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TABLE 4.2 Foods high in carbohydrate content (grams per serving)®

Starch Fruit VYegetable Milk Meat
exchange exchange exchange exchange exchange
(15 grams) (15 grams) (5 grams) (12 grams) (15 grams)
Whole grain Apples Asparagus lce milk Kidney beans
Brown rice Apricots Broccoli Rice milk Mavy beans
Corn tortlllas Bananas Carrots Skam milke Splic peas
Granola Blueberries Mushrooms Say milk Lentils
Oatmeal Cantaloupe Radishes rogurt, fruit
Ready-to-eat cereal® Cherries Rutabaga
Rye crackers Dried fruits Squash, summer
Whole wheat bread Fruit juices Tomatoes
Enriched Ovranges Zucchini
Bagels Peaches
English muffins Pineapple
Pasta Plums
Ready-to-eat cereal® Raspberries
‘Wwhite bread
White rice
Starchy vegetables
Corn
Green peas
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Liver - ! Stomach
Gallbaldder ——— Large intestine
Small intestine ——— . Cellulose excreted

Mouth Salivary
amylase
990000 —— 900000 - 90 9§
Polysaccharides Dextrins Maltose Gilucose
Stomach v
Small intestine ol
Fancrsctc _ 00000
amylase
fi,a-” Dextrins
Maltase
90 - * - &
Maltose Glucose Glucose
Lactase
L - T : - e - @
Lactose Galactose Glucose
z
e ® - &
Sucrose Fructose Glucose
Bloodstream e

CAS g el o O Ly Bl b 3 gz -0 S

RS Slgg e a8 JoSge g 0l 38 eSS wnl b b ol slay Slugige

Mg (oo

16



@JJJQUJJ.Q

Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

&G w6 s
Lactic acid 0 +}

20 SeY dl 9 63lgp eSS w8 )0 ATP JgSdgo Yo — YA udgi 7 gl

Siled o Jdsels

o 055 8 a8 (g0 ¢ 2, Jobo Vs 388 Wlyie o (silsm azld b o
b asb o) Gilsn o bulpd o Lol 05 oo udsi CO2 J5SUge ¥ 5 15 ol J5SU5e 50
a)aswjm@%w) amale ;0 Wl o fowd OUSY 4 Dlggpn (adds g0

17



@:JJJMU\”::J

> 1!

CH,OH
OH
OH OH
Glucose
ATP
J Hexokinase
ADP
P—OCH,
o]
OH
OH OH
OH

Glucose-B-phosphate

Phosphoglucoiso-
merase

Triosephosphate
\ isomerase
O

Gilyceraldehyde-3-phosphate

Fi + NADT — . Glyceraldehyde-
” 3-phosphate-

MAaDH < v dehydrogenase
+ H*
7
(|2—O—P
H—?—OH
CH,O—P

1.2-Bizphozphoglycerate

ADP
Phosphoglycerate
ATP q[ kinase

P—OC CH,OH

HO
OH

Fructose-6-phosphate

ATP
) Phosphofructokinase
ADP
P—OC CH,0—P
HO
H

Fructose-1,6-bisphosphate

I

|l

o

[ o
H—(I‘.'—OH

cI:H,o—P

3-Phosphoglycerate

o

¢—o
H—ll:—o— P

l'I.:HzOH

2-Phosphoglycerate

Phosphoglycerate
mutase

Fructose-1,6-
bisphosphate
aldolase
T
C|=H20—P (l:—l-l
'«'|-‘-= o H—?—DH
CH,OH CH,0—P
Dihydroxyacetone Glyceraldehyde-
phosphate 3-phosphate

]

|
—_— 0_

o "

CH,
Phosphoenolpyruvate

ADP
Pyruvate
kKinase

ATP

0——0

Pyruvate

o

Timberlake, Ganaral, Organic, and Biofogical Chemmisrne. Copyright © Pearson Education Inc., publishing as Benjamin Cummings

234158 35 Al yo Jgamo ©ly sy Sel. 5elgSlS digy 5 Wid ardglio ¥ JSC

. 3gio NADH

18

Joedge ¥ g ATP  JoSUso ¥ udgd ay (g 9 Sl 3l oSS



&Jﬁjdg&\jj)ﬁ

Oley ol 2 9 M (oo ES13 pyle ks b1y 5emS] (2 853 o Culad 5l g
(Soe SYsb S Oliy 103) (S3l9p Ll ypd )3 098 (oo JS2T 05 )3 Slggp (28L5L)
JsSIse o 5l Jlaiad L5 65,317 30 Jolue a5 ATP JsSJse YA b o3 JsSge G |
LB 0,5 (Al 9,0 Jele G loies | laaid cnl plo w09 K S0is a3l (o0 08
Sty 355 (oo )8 oolaitul 590 Loy Jlon S plgre 4 Ll oemg S a5 Cu

s S Ol SRl c Lilioed 92,5 Srae aS ools L (oMee T ans 5l oS
Do $Ysb (S Sltdled )0 liliaen S noa peluly 4l < ledeghy een 05,5

) aale 5658 wal LEalS L ol e o 58 sleidlad oS Lxl 5l ol 00,5

39> 039 eSS 2 eS A-Ne Jobee (6ilade B ol (o0 dnog ()543 55 4 el axlge

S oolaiwl Ol o g S 5l

19



&Jﬁjdg&\jj)ﬁ

TAEBLE 4.5 Approximate carbohydrate stores in the body
of a normal, sedentary adult

Equivalent amount

Source Amount in grams in calories
Blood glucose 5 20
Liver glycogen 75-100 300400
Muscle glycogen 300400 1,200-1,600
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TABLE 3.3 Major energy stores in the human body with approximate total caloric value®

Energy Major Total body Total body Distance
souree storage form Calories kilojoules coverad™
AP Tiegueg I 4l |7.5 yarde
PCr Tiegues 4 |68 10 yards
Carbohydrate Senum glucose i 8 350 yards
Liver glycogen L | 680 4 Miles
Muscle ghycogen | 500 &30 15 milles
Fat Serum-fee faty arids 1 Bl |23 yards
Semm trigiycerides 1] 315 075 mile
Muscle triglycerides 1500 10,500 25 miles
Adipase tissue trigycerides 80000 336000 800 mileg
Protein Muscle protein 30000 120,000 300 mileg
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Blood glucose 7

Muscle glycogen Liver glycogen

- 8@

Kidney excretion in urine

Adipose tissue
fat deposits

Other tissues: CO5 + H>O + Energy
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TABLE 10-5 Recommendations for Protein Intake Based on Kilograms Body Weight*

Amount for a 70-kilogram

Activity Group grams/kilograms (154 Ib) Person (grams)
Sedentary 0.8 56

Strength trained, maintenance 1.0-1.2 70-84

Strength trained, gain muscle mass 1.5-1.7 105-119
Moderate intensity endurance activities 1.2 84
High-intensity endurance training 1.6 112

*Calculate kilograms by dividing pounds by 2.2.
Source: Burke L, Deakin V: Clinical Sports Nutrition, McGraw-Hill, Roseville NSW2069, Australia, 2000.
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TABLE 2.9 5S5ome possible causes of fatigue during exercise

Increazed formaton of depreszant neurooransmmitters
Increased seromwnin levels

Decreased levels of energy substrates

Cecrease In phosphocreatine leveds

Crepledon of muscle ghyeogen

Ceorezze n blood-sugar levels
Cecrease n pleema branchad-chalm amino acids

Dristwrbed intracellular emmvironmesent
Impalred calclum recycling
Disturbed acid-bas= balance

Increaze In lpdrogen lons due oo excecs lacdc acld production
Decreased ocxygen transport

Cecrezsed blood volume due oo debydraoon

Increazed core body temperature resulting in hyperchermia
Cecrezsed cooling effect due o delydrachon

Disturbed electrolyte balanoe

Increased or decreased concentTadon due to sweat losses and wabar
replacesmient
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TABLE 3,10 Bxamples of some nutritional ergogenic aids and, thearetically, how they may influence physiological, psychological,

or hiomechanical processes to delay fatigue

Provide energy substrate

Carbofydrate: Enargy substrate for asrobic ghycobysls
Creating: Substrate for formation of phosphocreating (PCr)

Enhance energy-generating metabolic pathways

B vitaming; Coenzymes In aerobic and anaerobic ghyookysis
Carmitne: Enzyme substrate to facilitate fat metabolism

Increase cardiovascular-respiratory function

Iron: Substrate for hemoglobin formation and coogen transport
Glyranok Substance to incraaze blood volume

Increase size or number of energy-generating cells

Arginine znd ornithine: Aming ackds that stimulate production of human
growth hormone, an anabolic hormone
Chromium: Mineral to potentiate activity of insulln, an anabalic hormaone

Attenuate fatigue-related metabolic by-products

Agpartate salte: Aming aclds that midgate smmaoniz production
Sodium bicarbonzte: Bufier to reduce effects of lactc acid

Prevent catabolism of energy-generating cells

Antioxidant=Vitaming 1o prevent unwanied oxidzton of cell membranes
HMB: By-product of aming acid metabollsm 1o prevent protein degradation

Ameliorate psychological function

BCAA: Amino achds that favorably modify neurotransmitiar production
Choline: Substrate for formaton of acetylcholing, 2 neurotransmitter

Improve mechanical efficiency

Ma huang: Stimulant to increase metabollem for fat loss
Hydrosycitrate (HCA): Supplement to Increase fat oxidation for
fat lozz
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Figure 2: Individual peak core and muscle temperatures reached during football matches played in temperate (21°C) and hot (43°C)
conditions. *Significant difference between environmental conditions (P «0.05). Adapted with permission from Mohr et al*.
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Figure 1: Total and high-intensity distance (=14 knmvhour) covered in 15-minute segments
during the first and second halves of a simulated football match in cool conditions (17.4°C
and 55% RH). *Significantly different from equivalent time period in the first half (& <0.05).
Adapted with permission from Mohr et al*.
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ACID-BASE BALANCE

URINE BLOOD AIR
+
H;PO4~ KIDNEY Aﬁn N\ LUNG
= — H* H*
NH4* T +
- _[ cELLs }
HCOj "_":,;Hfi?a‘:h ﬁ
H,CO3 v HHb
% co, > CO,
+
H,0
pH=T7.4 [HCO5™] = 24 mEq/L Pco, =40 mm Hg

+ The blood buffers react to acid and alkali produced by cell metabolism.

+ The lungs respond to changes in blood buffer equilibrium by changing
the rate of acid (CO2) excretion into the external environment.

+ The kidneys respond to changes in blood buffer equilibrium by
changes in the excretion of acid and alkali into the urine,
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TABLE 11.2

Bicarbonate
system

FPhosphate
system

Protein
system

Sodium
bicarbonate
(MNaHCO5)

Carbonic acid
(HCO3)

Sodium
phosphate
(Na;HPOL)

COO™ group
of a molecule

NH5 group of a
molecule

@:deu‘jjﬂ

Converts strong
acid into weak
acid

Converts strong
base into wealk
base

Converts strong
acid into weak
acid

Accepts hydrogens
in the presence
of excess acid

Accepts hydrogens
in the presence
of excess acid
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Figure 5. Proposed theoretical mechanism of action by which creatine supplementation
may lead to enhancement in the exercise stimulus and augment physiological adaptations
to resistance training.
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World Anti-Doping Agency Lab Reports between 2003 and 2010 for doping
tests at the Olympic Games reveals an interesting picture

I Total Samples Taken
[ Orug Findings
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Top 5 Sports — Percentage of Doping Cases (2003 - 2010)
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Table §: type, numbers and perventage of doping drugs used in 2004 and 2003

2004 200 Sum
Doping drugs No. Per. No. Per. No. Per,
Anabolic steroids 36 1191 414 1864 47 3058
Cannabinoids 157 518 1.7 303 139 1021
Beta - 2 Agonists ILS 38l 14 600 135 990
Shockers 1L 8 118 09 121 891
Glocortikods 16.6 48 16 325 119 873
Diuretics 48 157 57 U6 55 403
Peptic Hormones 1 L] 38 162 32 40
Beta Blockers 08 JA | 41 09 b7
Narcotics 05 15 04 17 04 i
Anti-estrogenic drugs 02 8 05 )| 03 2
(xygen Transporters 0l | . . |
Sum 1298 3038 1333
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the ki::!neyrs;]esg Increased urine excretion
water 15 retained. |Eﬂd3 tD deh‘yfdraliﬂn.

Alcohol suppresses
ADH secretion from
the posterior pituitamny.

Increased water loss
causes decreased
plasma volume, which
leads to decreased
blood pressure.
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Mean

3 | ' Variable Placebo Drug difference % Difference

i | Elbow flexion strength (N) 681 724 43 63
| Knee extension strength (N) 1,264 1,550 086 22 6
i Leg power (W) 623 642 19 3.0
Peak speed (/9.1 m) 1.1 1.1 0 0.0
i Acceleration for 30-yd run (m/s?) 2.89 3.00 0.1 3.8
Aerobic power VO,max (L/min) 3.96 3.97 0.01 0.3
Treadmill time to exhaustion (s) 427 446 19 4.4°
Peak lactate (mmol/L) 13.3 14.4 141 8.3

Maximum heart rate (beats/min) 191 195 4 2.18 |
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In vivo gene therapy involves
introduction of therapeutic DNA
directly into the patient's body. The
DMNA is introduced by cell-specific
direct injection into tissue in need.
DMA in the form of a plasmid wvector
is intreduced by a dermal
vaccination. Modified liposomes are
not currently used for gene
therapy, but they will likely be the
next advancement in therapeutic
gene delivery as cell-specific
receptor-mediated DMA carriers.
Once inside the body and in contact
with the specifically targeted cells,
the inserted DMNA is incorporated
into the tissue's cells where it
encodes the production of the
needed protein.

In Vivo Gene Therapy

S/ Y7
copics of therapeutic gene

-~ h

nto viral DINA
liposorme,

) [ | Plasmid DNA__
genctically- N R |'/
alvered L1
DMNA is
inserted

into patient’s
bod:

s
by cell-
specific

direct tissue
injection

(3)
Inside the body ., the
inserted DNA is
incorporated into
the cells of the
specific tissue it
was injocted into.
These cells mow
encode and produce:
the necded protein
encoded by the
inserted gene
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ODON.  Ex Vivo Gene Therapy

copies of therapeutic gene

Ex vivo gene therapy is performed with
the genetic alterations of patient's target
cells happening outside of the body in a
culture. Target cells from the patient are
infected with a recombinant virus
containing the desired therapeutic gene.
These modified cells are then
reintroduced into the patient's body,
where they produce the needed proteins
that correspond to the inserted gene.

5>
Inside the body,
the genetically
A altered cells
produce the desired
proteins encoded
by the therapeutic
DNA

1. gene inserted target cells
€ |into viral DNA (2) remowved
g from patient

=) cells grown
| in culture

cultured cells
are infected with (3)
genetically-altered

wvirus

patient's sample /
target cells are |

now genetically 4
altered with S /
therapeutic gene

)
cells are
reintroduced
into body
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	و هر عامل رشد دیگری که ماهیجه و تاندونها  را از نظر تولید انرژی  تحت تاثیر قرار دهد .

