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~ ol or supply by additions; to add
JJfer-‘,f ng to; to fill the deficiencies of.

= Ff aSe substances can be legal or illegal.

f-,. =t lmportant to note that none of the
= egal supplements are subjected to quality
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‘ _-" ‘control, nor do they have to provide proof
of their claims.
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PAhiETe e about 170 companies in South
A g;.-\? upplying various supplements to
LEm: arket, as varied as colostrum and

en Jjelly to prohormones and creatine
?, ] enohydrate

'>©ne example is USN, they alone supply
- 231 different supplements.
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nere: ase the ergogenic effect of
erc ~—to fun faster, jump higher, or
fife) Urther than the competition.

— },:; fmcrease the androgenic effect of

'——-',-..

w = Tesistance training.
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= > The supplement in this case Is creatine
- monohydrate.
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efined as any means of enhancmg
utlllzat|on iIncluding energy
tlon control, and efficiency.

= Atl letes frequently use ergogenic aids to
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...»«,.«— mprove their performance and increase
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= 'thelr chances of winning in competition.
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Shiort t m benefit only.
_ .___ed phospho-creatine at site of
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== ,Acts as a pPH buffer, therefore prevents
Iactlc acid buildup, delaying fatigue.
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pADEfined as a supplement to increase the
rru,)rle Ulldlng effect of resistance
feifing by any means, because some
,.)sl.l@ e“actually wants to look like..
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el EAMONo yarate.
,JrJr)j stem cells.
"- cells
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';i;# stosterone
chhydrotestosterone
> Resistance training.
> Is there interaction between the above?
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hermr‘* methyl guanldlne acetlc acid.

tine: from dietary sources provide

.ch xjmately 1-2 g of creatine per day.
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) r‘l 2 g per day Is synthesized from amino
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= aC|ds, arginine, glycine, and methionine Iin the

—

human liver, kidney, and pancreas.
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> DJJngJf" d 1832 First organlzed use 1992 by
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inle _3rjr1~ f OlympIC team.

e;ted as an ergogenic and androgenic aid.

=3 ‘-p--__ -

AN
/ '~
- - —

pplementatlon of creatine, was a $200 million

= ai—year iIndustry in the USA in 1998.
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> In r:a_rr scular levels of creatine 110-160
mqu (C 1 dry muscle with ~60% of total
Jr;' ne in the form of phospho creatine.
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-3;.\ _Jttle creatine is found at the site of use,
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' .and therefore creatine must be transported
from areas of synthesis to areas of storage
and utilization.
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muscle fler -type dependent

: 2 _flbers have higher levels of
e and phosphocreatine.

| / ’rC|se can stimulate the muscle uptake
= ﬁd content of creatine.

= >ExerC|se Increases the translocation of
the creatine transporter to the muscle
membrane.
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~ Ur) :e.:ge AtENMIUSCIESIGEEUIS Viararsaditm /i
plerce dependent transporter, (CreaT)
GRSt a concentration gradient, regulated
pyAthe intracellular concentration of

CliE Atine.

e Potential down- -regulation of these
= S’ystems with chronic exposure to
- Creatine?

> Potential up regulation of transporter
system?
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mononydrate.
,tent stem cells.
lite ‘cells.
regen receptors.
= ’estosterone
-»jj§ Dihydrotestosterone.
~ > Resistance training.
> Is there interaction between the above?
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e mesenchymal cells, embryonlc stem

JJ ( C) or somatic stem cells (SSC) that

INIE Stimulated to develop into any tissue
Ligie Je ithe correct stimuli.

AN

~ Jtis) |dely distributed in the human body.

;--':.:f;E stimulation occurs via the
e androgen/estrogen receptor.
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- > Pluripotent stem cell stimulation in one
direction inhibits the proliferation in the other
line.
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GreaJ IE Menonydadrate.
=luif]e tent stem cells.
SellE! :‘te cells.

A rOgen receptors.
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‘estosterone.
-Dlhydrotestosterone

’> Resistance training.

> |Is there interaction between the above?
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zed” plurlpotent stem cells.

s Te cells or clusters of cells outside
he, All lamina that ensheathes each

; scle filber.
Tﬁey have the potential to form new

-—:_P—"

." ':"
= j" ‘muscle under the correct stimuli.
» Various factors can produce this stimulus.
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tors stimulating satellite .

< cells.

Immune Response Other Factors Motor Neuron

macrophages LIF

neutrophils IL-6

T-cells PDGF testosterone

platelets cytokines nitric oxide
IGF-I

IGF-I1I

FGF
HGF
TGF-B

neurotransmitters
neurotrophic factors

Vasculature Autocrine Factors

Cell, Vol. 116, 769—778, March 19, 2004.
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= Dlhydrotestosterone
~ > Resistance training.
> |Is there interaction between the above?
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> T € leceptors by which the androgen
f) S exert their effect.
Wr Sre are they located and how do we

— .,,g W that they are responsible for the
:. 3 ndrogenlc effect?
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= > ‘Can their density be influenced?



Molecular Mechanism of Action of Testosterone
TESTOSTEROME
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FOWAAGRVE Knew that they,anes
Sresponsible forsthe™

sendrogeniCeiectzas

~ lple r)J,us otent stem cell cultures, androgen
[Eceptor mMRNA and protein levels were
B at baseline but increased after
iestesterone or DHT treatment.

" The effects were blocked by
— blcalutamlde
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)an regulation due to |mmob|I|ty
> Ugj I’df 1at|on )V
/ ermse

P-.:,a _— upra physiological doses of
= ~ testosterone/DHT.
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> Additive effect of increased androgens
and exercise.
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10T1/2 + A=z —~

m Endocrinology Vol. 144, No. 11 5081-5088



HEWd0eS Testosterone/DHT
EOXEnLtheir aﬂ‘ﬂmgenlc effect?

PAlIESIC J» erone and DHT regulate lineage
IELE rr natlon In mesenchymal pluripotent
JJ atellite cells by promoting their
= mltment to the myogenic lineage and
lbltmg their differentiation into the

=f~£-
= adlpogenlc lineage.
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IHEETECHoT supraphysiological
JESESIofrandregenssanu’ AR

InAUCHoR.

=

MHCHl ¥ Areal field
(Lm2x 103)

0 3 30100300 0 031 3 30
T (nM) DHT (nM)

m Endocrinology Vol. 144, No. 11 5081-5088
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IME male anrogen responS|Ie for
cecond ary male characteristics acting via
el dregen receptor.

Sife gth training combined with supra
— “S|olog|cal doses of testosterone
== ﬂhances muscle hypertrophy.
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"f’>' 9% of the secreted testosterone is
converted to dinydrotestosterone by the
enzyme 5 alpha reductase.
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55"'5-5' alpha reductase

stos erone Dihydrotestosterone

( >

e~ NADPH +H+ NADP
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IS ]‘ e most potent androgen in
) Jes_ _d females.

> ) _"'afflnlty for the androgen receptor

=S 2-5 times that of testosterone, and has a

'——-',-..

-‘2 ~3-10 fold greater molar potency as a
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~  lransactivator of the receptor.
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= > Testosterone.
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VIO, _ uscle damage.
fICT e,}»
| es ' terone/Dlhydrotestosterone

z,p 3 istance training increases satellite cell
-’:ﬁumbers and activity.
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- > Increases AR receptors.
> Muscle hypertrophy/hyperplasia.
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atellite cell response to

Myotrauma.

resting myofiber

quiescent satellite cell myotrauma *

—h
oi A @ @ @

- &
s ¥ -+ satellite cell activation
"*anmmun+* and proliferation

self-renewal

e > G (
regenerated myofiber with @
gamtral hgeiel mmETI— g ©

chemotaxis to injured fiber

x
il

fusion to damaged myofiber
(hypertrophy)

fusion to produce new myofibers
(hyperplasia)

Cell, Vol. 116, 769—778, March 19, 2004
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Journal of Endocrinology (2001) 170, 27-38




ESiStance training iNnCreASEs us
& the density of AR’s.

140
i 1 IGF-1
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Am J Physiol Endocrinol Metab 280: E383-E390, 2001.
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WHERE do supplements,
Spe |aIIy£,_eat|neﬂ‘1¢
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PACTeatine has a remarkable androgenic
errssz =n 33% of users, a small effect In

55‘% 0] ‘users and no effect in 33%.

AN

— fgle S mechanism of the androgenic effects
’.:;:é"} él the reason for this variable response
= is unknown, or is it?

rf>' \/arious theories have been put forward to
explain the androgenic mechanism of
creatine supplementation.
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e [ncrease in muscle mass

SEteliterature,
FrIzLy re@b from

Jncrs):}\' protein synthesis.

~ rlv DE hydratlon / Creatine, an end product of
= - C ontraction stimulates protein synthesis.

> Reduced protein catabolism.
;:;‘* Creatine supplementation reduces exercise-induced

- muscle damage / Creatine supplementation increases
> ATP reserve, preventing transient ischemia,

maintaining cell wall integrity.
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> . % do not explain the underlying
1g sm for the androgenic effect seen
Ceptlble individuals.
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:i‘ ::fs asklng why, did | find the answer, or
mply add more questions?

|1
\ \'

!



.

. - “:v- . . e
WhatH {ﬂgg-an swgrﬂ""

> D JL)J dlind CroSSs-over study
elEeg|on to last 3 weeks, then 6 weeks
WElE ____flt followed by leg two also to last 3
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Blood sampling and anthropometric
- measurements on day O, day 7, day 21
during each leg.
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INEd te mimic actual use of creatine by:
Nej Jma ferlng with subject diets.
Alle) ing normal training programs as

= or e at the SA Rugby Institute at the
-' *"JJnlversny of Stellenbosch.
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: = Supplying creatine/glucose to be taken.
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P alieading phase, 25gm of creatine + 25gm
of JLJP‘C

J\/] enance phase, 5gm of creatine +
m glucose

= _,Jn responders better results are obtained

.—:_P"'

= ~ if supplementation is combined with
strength training.
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>~ Cferel JP nmonohydrate as a supplement
e *ra }- 5 the conversion rate of

tes @sterone to dihydrotestosterone
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fj;;;=§xp'ressed as a % of the available

-

- testosterone.
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A

% Conversion Testosterone to Dihydrotestosterone
p <0.0001

: —& Creatine group
B Glucose group

0.5

0.0
9.5}
9.0 }
8.5}
8.0
7.5
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6.5}
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5.5 ¢
5.0
4.5
4.0
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npotent stem cells
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| Satelllte cells.
> Androgen receptors.
» Resistance training.
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Sheatine supplementation f

R

estosterone conversion to DHT.
ACT a.:*' Ievels of the most potent endogenous

‘
. .

~ s asec pluripotent stem cell activity.

?-'-'“‘* ﬁcreasec satellite cell production.
“%’Alncreaseo androgen receptors.

- > Increased muscle hypertrophy in susceptible
iIndividuals.
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> Jss a Jse of a supplement that increases
UETE dogenous production of a more
Sl 1ent steroid acceptable?

'S'I'[ acceptable to give a supplement that
"-:'.}”:{may cause diseases later in life?

> Could a positive steroid abuse test result
follow the use of creatine monohydrate?
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< s]sfr_ INCE training|iNcreases Testosterone.
RES] 5 ‘ce training Increases satellite cells.
RESIStance training increases AR’s.

Z tme supplementatlon —> INncreases
7;’: es tosterone conversion to Dihydrotestosterone.

T
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' f%’lncreased AR’s + increased affinity/molar
- potency of more Dihydrotestosterone =

Increased muscle hyperplasia/hypertrophy.
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2ESiStan etauamg INCrease sestosterone
' r,..mmr mc:re.pes SAlEIIENC callls)
|ng increases AR’s.
ne's ‘piementatlon — Increases Testosterone  conversion
io) B 'r /.Jur" tosterone.
lncmay diA \R’s + increased affinity/molar potency of more

_)JJ‘J /r 'Stbsterone = Increased muscle hyperplasia/hypertrophy.
NS

==—r ISt :Use ofasupplement that increases the endogenous
= _:'-«./e ,ﬁe duction of a more efficient steroid acceptable?

‘Vols-ltacceptable to give a supplement that may cause diseases later

—-’

= ~inlife?

= > Could a positive steroid abuse test result follow the use of creatine
monohydrate?
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0 Feel] 'f" ' 'to contact me in this regard
J VJ it cor tact details
= y aFm vd Merwe
= xmonkev@netactlve CO.Za Or
- xmonkey.johann@gmail.com
® 021 8722653/0835986183
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