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Creatine
by Piotr Drabik

Creatine supplementation recently has bée and phosphocreatine (creatine phos-. Creatine

come a common practice in various sportghate) concentration, leading to a higher
There is strong evidence that creatine istte of ATP (adenosine triphosphate, a cars Supplements and

one of the most effective supplements. It iger of free energy in most biological proc-

the most thoroughly studied supplemenesses) resynthesis, a delay in the onset|of Common Sense

tary molecule (investigated for over 150muscular fatigue, and improved recovery

years). Even so, all the studies lasted dtring repeated bouts of high-intensity ex= :

most a few months and none meet standrcise. The amount of ATP in a muscle Q&A on StretChmg

ards for a proof of safety—see the articleuffices to sustain contractile activity for

“Supplements and Common Sense” bdess than a second. Muscle contains a res-

ginning on this same page. ervoir of high-potential phosphoryl groups
About 5 % of one’s total creatine is inin the form of phosphocreatine. The phos-

the heart, brain, and testicles, with the reghoryl transfer potential of creatine phos-

maining 95 % found in the skeletal musphate is higher than that of ATP. Creatine

cles. An individual weighing 70 kg (154 kinase catalyzes the reversible transfer of

Ibs.) has about 120 g of creatine, of which phosphoryl group from creatine phos-

about 2 g are recycled. A person replerphate to ADP to form ATP. Creatine phos-

ishes resources from creatine in food arphate maintains a high concentration of

from biosynthesis. Creatine is synthesizedTP during periods of muscular exertion. STADION NEWS is published by Stadion

from the amino acids glycine, arginine, anthdeed, creatine phosphate is the majgpublishing Co., Inc., P.O. Box 447, Island

o ) . ; _""Pond, VT 05846, U.S.A.

methionine. Major food sources of creatinsource of orthophosphate during the flrsgOntents copyright © 2001 by Stadion

are fish, beef, and pork. few seconds of the most intensive efforts.Publishing Co., Inc. All rights reserved.
The mechanism by which supplementary Many studies demonstrate that creatinélothing can be reprinted in whole or in part

. . . g without written permission from the
creatine could have performance-enhanciraupplementation has beneficial effects oy pjisher.
effects would be in increasing muscle creat- (continued on page three) Printedin U.S.A.

Supplements and Common Sense
by Thomas Kurz

The more radical the improvement in permedicine, suggests effects that may affeting-term effectsof all supplements noth-

formance caused by an ergogenic (pesome users but not the majority. The terrimg is known.

formance-enhancing) aid such as downsidas like an unseparable companion

supplement or a drug, the more unnaturaf every “upside™—like the obverse andproof of Safety

the aid and so the more severe the downsideverse of a coin.) In addition to knowingS .
: : . . ~Supplements are subjected to even less

may be. (I do not like to use here the terrhis general rule, one has to realize that"msecrutin than brescriotion druas—some of

side effectbecause it diminishes the sigis known about most artificial substances Y P P g

nificance of these effects and, as used irsed to enhance performance, and about the (continued on page two)

* In the case of foodstuffs to learn their long-term effects may take thousands of years—not tens. After all hydrogenateihindsweed 50 or so years ago,

considered safe, and only recently their harmful effects are revealed, somewhat reluctantly, to the public. Another exaamslstattedto eat grains in the
processed, high-glycemic forms about 9,000 years ago and only recently these have been implicated as a cause of duésoasdtgyiadrome X.
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(continued from page 1)

which get withdrawn after a few years duseveral other substances in natural foodaxes blood vessels.
to unforeseen damage they have done. stuffs. Itis best to take them in their natural But in some people chocolate, cocoa,
For example, it turned out that estrogeform—as fruits, vegetables, grains, meagnd caffeine disturb the function of the
replacement therapy, deemed safe affigh, eggs, and inthe case of salt as unprateocecal valve (a sphincter muscle be-
wise by scientists, increases the risk afssed sea salt. tween the small and large intestine) and
ovarian cancer. Women who were getting A good example of why an isolatedmake these people sick. They get any as-
estrogen therapy for 10 years had doublupplement is worse than consuming it isortment of the following symptoms:
the risk of dying from ovarian cancer tharits natural source is the seemingly innocu—Nausea
women who never got estrogen replacesus vitamin C. —Shoulder pain
ment. The risk persisted for 29 years after The firstreason for the inferiority of isolated—Headache
cessation of the postmenopausal estrogeitamin C is poor absorption. —Dark circles under the eyes
use (Rodriguez et al. 2001). Isolated vitamin C is typically taken in two—Sudden low back pain
Some drugs approved by FDA after dorms:a pill or a solution (dissolved in water)—Tension of the right quadriceps
supposedly thorough evaluation are withTaken in the form of a pill, it lands on the—Dizziness
drawn later, after they harm or kill too manymucous lining of the stomach and dissolves—Flu symptoms
people for the danger to be dismissed—fdritamin C is an organic acid (ascorbic acid}—Pseudo sinus infection
instance, the diabetes drug Rezulin and titigat crystallizes, which causes a very high These symptoms are caused by the ef-
diet drug Fen-Phen. Some pharmaceutidaical concentration of this acid. This in turrfect of chocolate, cocoa, and caffeine on
companies, with the FDA's cooperation, reeauses a local but very high increase in acithe ileocecal valve. This valve is supposed
lease dangerous drugs while knowing thigy. This high acidity leads to ulceration of theo stay closed when food is digested and
extent of damage they can cause (see thi®mach’s mucous membrane. absorbed in the small intestine, to open
Associated Press report on Warner-Lam- Vitamin C dissolved in water reacts withwhen digestion and absorption is com-
bert’'s knowledge of the diabetes drugir, which leads to several chemical reagleted so the waste can be moved into the
Rezulin’s life-threatening damage to liver)tions producing toxic organic acidslarge intestine, and then to close again.
Some drugs such as the diet drug Fen-Phénainly formic acid) that when ingestedMVialfunction of this valve causes absorp-
were approved by the FDA even though thenay adversely affect metabolism. tion of toxins and the previously enumer-
FDA had evidence the drug causes heart- The second reason is the likelihood cfted symptoms (Walther 2000). More on
valve disease (Sen. Patrick Leahy 2001). chronic harm to all body’s systems. A recerthis is inStadion Newgall 1997.
Why these blunders? Because itis harderitovitro study has shown that isolated vitamin
prove that a substance is safe than to proveSitmay cause genetic damage as well gspnclusion
is dangerous. Irwin D. Bross (1985) showedestruction (apoptosis) of cells (Lee et abnce the possible benefits of a given supple-
that “the quantity of data required for a vali®001). Vitamin C in a fruit or a vegetable is h P b blished i 9 lab ptp
assurance of safety is of the order of 30 tim@sst one of an uncounted number of chemicg?ent ave been establishe n & faboratory,
. . . . .common sense suggests obtaining this sup-
greater than that required for a valid proof afompounds. All these chemicals interact in S
hazard. . . . The size of the sample neededsmuntless ways that are experimentally unr _Igment by consuming its natural sources
) o . . ) .7 " With all the other substances that augment its
far exceeds what is ordinarily attainable isearchable—perhaps keeping the vitamin itive and Suboress its neaative effects
biostatistical-epidemiological studies that offifrom doing harm to both the plant that conP%® PP 9 '
cial assurances supposedly given on the basiis it as well as to the creature that eats '5

. - o . ~Referen
of such studies can have no scientific validity. These other chemicals may also be benefi erences

e Associated Press. 2001. Company knew drug for

Regardless of sound science howeveraa their own. diabetes was linked to liver damage. e Burlington
lack of proof of hazard is often presented Free PressMonday, March 12, 2001, p. 8A.
to the public as a pI’OOf of safety. Individual Reactions Bross, I. D. 1985. Why proof of safety is much more

difficult than proof of hazardBiometricsvol. 41,
Apart from the issues of purity and longo. 3 (Sep), pp. 785-793.

Natural, Isolated, and Synthetic term experience and knowledge of the gf-eahy, P2001. Freedom of Information Act at 35:
. . .. Alaw to savor and defendhe Burlington Free
Laboratory studies on supplements arects of a given substance on the majorityyess sunday, March 25, 2001, page 7A.

done on very pure substances but for tref people, there is also the issue of individ-ee, S. H., T. Oe, and I. A. Blair. 2001. \itamin
general public the standards of purity mayal reactions. C-Induced Decomposition of Lipid Hyperoxides to
be less rigorous. A few years ago trypto- There are substances that are benefic g:%f:r?é’i;;ep”;t%g‘ig'oe;gevo" 292, no.
phgn was pulled out Qf the_market becauge some people and harmful to otherg—.qugodriguez, C.. A \Patel. E. E. Calle, E. J. Jacob,
of illness caused by impurities introduce@xample, chocolate. Dark chocolate is richnd M. J. Thun. 2001. Estrogen replacement ther-
in the process of industrial production.  in antioxidants, raises HDL cholesterokpy and ovarian cancer mortality in a large prospec-

Another issue is that of naturalness. Alithe good cholesterol), detoxifies LDLtmzrit;’g{)olﬁslzvaoonj‘i%gMA"°" 285, no. 11
su_ppleme_nts, amino acids, vitamins, a_1nc|_10legerol (the bad cholesterql) better thajlyiher, D. S. 2000 pplied Kinesiology: Synopsis.
minerals in nature occur combined withvitamin C, reduces blood clotting, and repueblo, CO: Systems DC.
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performance of short-duration exerciseses published to date suggest that only ttat into glucose) during the exercise. The
including sprinting, jumping, throwing or performance of repetitive high-intensityresult is impaired resynthesis of ATP from
weight lifting. Creatine ingestion could de-exercise bouts in athletes of low fitness isarbohydrates.
lay the onset of muscular fatigue duringositively affected by creatine supplemen- The method of creatine supplementation
repeated bouts of high-intensity exercisetation. During this type of exercise, in thedescribed in this article will most likely
In addition to affecting energetic reac-case of low-fitness athletes, the increase work well only for athletes of low fitness.
tions, supplemented creatine increasestal creatine contributes to the fast resyrit is not known whether drastically increas-
muscle mass and strength via inducing prdkesis of phosphocreatine during recoveryng the dosage would cause noticeable im-
tein biosynthesis. Subjects taking creatine That supplementation helps most thprovements in highly trained athletes.
experience a significant increase of maxiow-fitness athletes is a typical occurrence There are no studies indicating any
mal muscle power together with an inin biology: The lower the initial level of a negative side effects of creatine supple-
crease of maximal muscle work.given substance, the more intensive is thmentation. In some sports, however, mass
Additionally, the supplementation of creatresponse to supplementation of that sulgain (about 1-2 kg, or 2.2—4.4 Ibs.) due to
ine causes an increase of the general bostance. When the initial level of a givertaking creatine may be undesirable. The
mass, fat-free body mass, and the watsubstance is very high the response to supass gains may be very rapid. In one study
content in the body. Creatine supplementglementation may be too small to be nothe average gain was 1.4 kg (3 Ib.) in a
tion is not justifiable in disciplines whereticed. The similar applies to sportswveek (Volek et al. 1997).
aerobic training dominates, but it has &aining—highly trained athletes may not In that study by Volek, in the same week
strong impact on disciplines where muscleespond at all to exercises that improvef creatine supplementation subjects
mass, strength, and speed are desired. fitness of less trained athletes. showed significant gains in power output
The improvement in performance fol- Insulin can act as an activator of creatinand strength-endurance (muscular endur-
lowing creatine supplementation is dependransport to muscle cells. Thus, it is reasorance). Such a rapid increase of strength-en-
ent on the fitness of the user. It has beeable to take creatine with glucose dissolvedurance and power output due to taking
suggested that human skeletal muscles hawewater to increase one’s insulin bloodtreatine may cause injuries in poorly su-
an upper limit for total creatine concentraconcentration. It should be kept in mincbervised athletes. The potential for injuries
tion. In contrast to sedentary subjects, atlthat caffeine nullifies the effect of supple-has to do with the athletes suddenly raising
letes and well-trained subjects who have mental creatine. Thus, diluting this supplethe intensity of exercises to a level their
high initial total creatine concentration inment in coffee, tea, or other caffeinatetendons, ligaments, and joints are not ready
their skeletal muscle exhibit only a slighdrinks is not advisable. for. Further, thanks to this higher intensity
improvement in exercise performance. A Creatine is taken orally as a water solusf exercises, muscles grow stronger at a
critical review of the literature reveals thation of creatine monohydrate and glucoséaster pace than the structural strength of
beneficial effects, when found, have beeRecent studies have shown that ingestigheir tendons and the joints these muscles
generally shown in untrained subjects pewf about 20 g of creatine monohydrate penove. The end result may be strained or
forming several exercise bouts under labatay is enough to modulate total muscleompletely torn tendons, torn joint carti-
ratory conditions. The limited body ofcreatine, free creatine, and phosphocredage, and sprained ligaments. All these
scientific data available concerning highlyine. Supplementation should be done idangers are more likely for low-fitness
trained athletes—national- and internatwo phases. In the first one (called “loadathletes, the ones whose performance is
tional-level competitors—performing sin-ing”) lasting 5 days, one should take 5 g aiost improved by taking creatine.
gle maximal efforts separated by longreatine 4 times per day (in equal tim&€reatine is extremely effective, butitis not
breaks (track-and-field throwers and jumpperiods). In the second stage (called thee panacea. Although harmful metabolic
ers, weightlifters) indicates that this popu“maintaining phase”) lasting 4 or 5 weeksside effects are unknown even if it is taken
lation does not benefit much from creatinene can decrease dosage to 2 g per day. Théig doses, so far the evidence shows that
supplementation. Therefore the widespreadhole cycle may be repeated many timesreatine may help only athletes of rela-
use of creatine ingestion to improve comin the course of training. On the day ofively low fithess who perform very inten-
petition performance does not seem to lmpetition the last dose should be takesive brief efforts, and that its dosage should
justified. The potential benefit of creatineabout one hour before the warm-up for theot exceed 20 grams per day. In other cases
supplementation for elite athletes in sportstart. This time interval is crucial due to thet is just waste of money.
in which repeated efforts are required (e.glucose ingested together with the creatine.
soccer, basketball) could be related to d@Bating high glycemic index carbohydratefReference
increased ability to perform repeated highsuch as glucose less than one hour befofiek, J. S., W. J. Kraemer, J. A. Bush, M. Boetes,
intensity exercise bouts, either during trainbeginning an event or an exercise inhibitgr'”c.'edon’ K. L. Clark, and J. M. Lynch. 1997.
. . L. . . e eatine supplementation enhances muscular per-
ing or during competition, but thisglycolysis (breakdown and utilization oftoymance during high-intensity resistance exer-
possibility needs scientific confirmation. glucose for energy) and increases glitisesJournal of the American Dietetic Association
Taken together, the results of most studtoneogenesis (conversion of protein ane!- 97, no. 7, pp. 765-770.
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Study these typical questions on stretching ing against my truck for 60 second ORDER FORM

and training carefully. You may find infor-  each, then | do 2 sets of lower back Stadion Publishing Co., Inc.
mation that relates to questions of yours. and hamstring stretches. | also do 2 p . PO.Box447-N
Questions are iitalic boldface. sets leg stretch by putting one leg on grapion 5219 7ond: VT 05846

: N (800) 873-7117, (802) 723-6175
drivers seat door open and support- http:/Awww.stadion.com

ing leg on sidewalk, each about 40 Basic Instincts of Self-Defense
sec. After | gethome, eat, and shower(video 104 min.).......... e $89.95
| do at least one set of 12 dynamic leg—Children and Sports Training

. . . y . (softcover 250 pages) . . . .o vv v i $2@95
raises all three directions. Twice a

B Sometimes when | try to do isometric
stretching to my maximum reach, my
leg starts to shake automaticallyoty
have any idea why that might happen?

Perhaps the shaking is caused by im- Explosive Power and Jumping Ability for All Sports
paired inter- and intramuscular coordina- Week | have TKD class (usually (softcover 144 pages)...................... $28.95
. . o Monday and Thursday), Wednesday Gold Medal Mental Workout for Combat Sports
tion due to fatlgue. If so, then it mlght be (book, 6 audio cassettes). .. ................ $5@95

| do Tae Bo aerobics class. Friday,

remedied by improved muscular strength Power High Kicks with No Warm-Up!

or muscular endurance. Saturday, and Sunday light workout {Gigeq 80 minutes) . . ...................... $@.95
) ) . days no classes but same routine oth- _ science of Sports Training
H My he|ght onthe |eg raises to the side erwise. | don't work on Sunday and (softcover424pages)............c.cooveun... $3@95

is very poor--barely over waist high.
| use your technique as shown in
January 2000 issue oflackwondo

Stretching Scientifically
(softcover 160 pages) . . .« oo v i $1895
Tom Kurz’s Secrets of Stretching

on one other day, it rotates. On my
light days | try and squeeze in what |

€ >~ e need to know for Tae Kwon Do be- (video98min).............. oot $49.95
Times. | ha—_V_e d'ﬁ'CUHY getting In sides kicking, forms, self defense, Please circle the video system: NTSC (North and Central
correct position sometimes, usually Ho-Sin-Sul America) or PAL (Europe, Asia, Australia).
the first two raises are low until it . ) . L . SHIPPING: Air Mail for U.S.A.$4.00 per book or video.
feels right Regardlng your first exercise in a day. oreign orders$8.00per book or video. Foreign orders, please

. would not do jumping jacks. Some of thepay by International Money Order in U.S. dollars oitu
) It talfes some pr_actlce to get any tech"easons are explained in the b&tlence may return the videos or books with original invoice and in
nique right on the first attempt. of Sports Trainingnd in the twelfth article good condition at any time for a refund of the price of

s . . . . erchandise (less shipping and handling).
B I'm 45 and getting back into TKD of my column on stretching and training aﬁ—nhe followingSpecial Reportare available in electronic form

after a 20+ year layoff (red belt then). http:/www.stadion.com/column.html. only (as PDF files) and will be e-mailed to your e-mail address.
I'm in good shape, but even 20 years Regarding all the other exercises: | think___#1 How You Can Use Anatomical Tricks to Increase
mv flexibility wasnt that areat dot h. A . tretch shoul tretches (15 P.). o oo e %@0.95
ago my te y gs atg ea- you .0 00 muc - morning stretch snou #2 How Your Age Affects Your Stretching
My goal of course is to do the sideconsist of dynamic stretches, perhaps or@p.). ........................... ceeea.. .. 5895
split. or two relaxed stretches for some partic arfu';‘z‘fgys’;‘ Can Streteh Fast for High Kicks with B o6
My workout week: morning warm- larly inflexible muscle group but no iso-___ #4 How You Can Stretch Fast for Splits with No Warm-Up
G0 i T _ ; - i LI D) et e $@.95
up 50-60 jumping jacks. Then .1 2 metric or PNF.stretches especiallyf e Vo and When You Can Do Stretches for Best Reoults
sets leg raises all three directions,before long physical efforts. [ $1®.95
some kicking practice, 2 wall squats You do too many isometric stretches foSL)#(6 How You Can Do Splits on Chairs .95
. X P .
(lean back against wall, lower down too many muscle grogps—flve. musc[e #7 How You Can Solve Typical Martial Arts Flexibility
and hold for 60 seconds). Then re-groups just in the morning. One isometri®roblems (14p.). . ..., $80.95

; ; ; #8 How You Can Combine Stretching with Sports, Martial
laxed static stretches in this order stretch per one muscle group, up to thr s, or Other Activities for Best Results (12.) .. @ $7.95

each held for 30—40 seconds somemuscle groups stretched per workout is__ #9 How to Improve Your Flexibility and Prevent Injuries

times two sets. Quad stretch, innerplenty. Change the stretch for a more effecith itlrg”gg\‘lvﬁi‘ﬂiggézsnggah  Resoveny after Lo Si295
thigh or butterfly stretch PNF and tive one once it no longer increases range Pfed (14 p.). . ... ......vvvveeeieieeneeenn, ®.95

relax on this one, lower back stretch, motion. See pages 70-72 and 89-90 iName

calf and hamstring stretch PNF and Stretching Scientificallfor a selection of Address

relax style on this also. Then | try stretches leading to side split. To reach you;

doing side split without hunching my goal you have to do exercises that are specigrtate 1Zip

back, holding on to the bottoms of my cally designed for reaching it. You also hav

feet while trying to get my chin on the to observe your reaction to these exercises

ground--a long ways away. | can getand adjust your training accordingly. AmEx/Master/Msa
my forearms and elbows on the You workout every day of the week asEXpiration date

ground with slight help or a 13 if you did not know that rest is an integralSignature :
pound weight resting on my fore- and necessary part of training. All the in—hcﬂhic"shhe"k’ 14 days for C'(‘;a””g- N%ggﬂ?- Ordgrs- it

. . . y . . . .o ake Checks or money orders paya lonana maitl wi
arms. Some Ilghtjoggmg. and I'm on formation you _need, _|ncIL_Jd|_ng SPECIfiC e order form tctadion Publishing, PO. Box 447-N, Island
my way to work as a mailman. stretches for side splits, is in the bookeond, vT 05846, U.S.Aor call toll free 800-873-711724 hours,
During breaks at work | stretch arms Stretching Scientificallas well as on the 7 days a week. Fax orde802-723-617124 hours, 7 days a

and shoulders, do 2 wall squats lean-videoSecrets of Stretching. week.
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