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Sleep and Sports Trainingby Thomas Kurz

Apart from good nutrition, restful sleep is The second stage lasts 10-20 minutes, :
the most important means of recovernyPeople in this stage of sleep are unaware oF _Sleep and SpOF[S Train
Lack of sleep causes irritability and artheir environment. Dreams occur but are 11Q
increased feeling of fatigue. It impairsrarely remembered.
memory, learning of sports skills, reaction The third and fourth stages of sleep are
time, a?éention, (?reativpe thinking, and thecalled slow-wave sleep and differ in the m Growth Hormone
ability to deal with unfamiliar situations. If type of slow brain-waves that dominate at
sleep deprivation is frequent, the efficiencgach of these stages. They last 30—40 mins
of physical work is also impaired. Somautes. Heart rate and blood pressure fall and.
authorities on sleep research state thbteathing slows down to reach the lowest
sleep deficit accumulates—getting lessalues in the fourth stage—the deepest
sleep than needed over several nights caleep. Slow-wave sleep is very important
affect performance as badly as not sleepirigr physical recovery as during it the
at all for two or more nights, depending orgrowth hormone secretion peaks.
how many hours added up for the sleep The fifth stage is Rapid Eye Movement
deficit. Sleep disturbance, even partiaREM) sleep. During this stage vital signs
sleep deprivation, reduces immunity.  rise and eyes move under closed eyelids
Sleep is divided into five stages, whictbut the body is immobile. People awak-
are repeated in several cycles during sleegned during REM sleep usually remembegTapIoN NEWS is published by Stadion
The first stage is entered after 5-20 mirtheir dreams. Publishing Co., Inc., P.O. Box 447, Island
utes of relaxation. This stage itself lasts People who regularly dointensive physi-gg’r‘]fér:ggff;%hl{'g'zAdoz by Stadion
from several seconds to a few minutegal activity need more total sleep and mor@ypiishing Co., Inc. All rights reserved.
During this stage breathing becomes shatow-wave sleep than people who are noilothing can be reprinted in whole or in part
low and muscles relax suddenly. Peoplso active. W:SI?SUPIE‘)’:’”“‘E” PEMILSEEM [ i
can be easily woken up during the first For more information on sleep and whatgrinted inUSA.
stage of sleep as they are still aware of theo do to sleep well seBcience of Sports
environment. Training.

Q&A on Stretching

Growth Hormone by Thomas Kurz

Your hormonal responses to exercises, twdy after exercise. (In grown-ups, high Growth hormone secretions are trig-

food, and to rest determine the effectivefout not pathological] natural levels ofgered by exercise, stress, fasting, low blood

ness of your training. One of the key horgrowth hormone will not increase heightglucose concentration, and sleep. Not all

mones is the growth hormone. Growtlof course, but do help rebuild the body.) Ithese triggers are suitable for frequent use

hormone promotes fat loss and musclstimulates the use of lipids (fat, popularlyn sports training. Without these triggers

gain; it strengthens ligaments, bone, argpeaking) for energy while inhibiting thevery little or no growth hormone is secreted

joint cartilage and even thickens the skinuse of glucose by the cells, which helpduring most of the day but large bursts of
Growth hormone stimulates proteinkeep blood glucose (blood sugar) levelsecretion occur 1 to 2 hours after falling

synthesis and cell growth and multiplicahigh. This glucose-sparing action, whiclasleep.

tion and thus muscle hypertrophy, bonéets you exercise for a long time, occurs

growth, and cartilage formation—all es-after 30 minutes of exercise (Kozlowski

sential for growth and rebuilding of theand Nazar 1995). (continued on page two)
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(continued from page 1)

Growth hormone and other tion may result in no significant increasesarbohydrate diet reduces the release of
hormones of growth hormone levels as compared tgrowth hormone during an exercise
Whatever affects secretions of growth ho,l_ift_ing heavier Weightg. For example, a 20(Koz|9wski and Ngzar 1995).
mone affects secretions of other hormonedlinute workout consisting of seven se?s. of Eating a protein-carbohydrate meal 2
Some of them have functions similar tG>€Ven reps at 85% ofone’s 7'RM (repetmoh_ours before a strength workout and imme-
growth hormone and some have opposif@ax'mum) significantly raised growth diately after the workout raises blopd Ie_v—
functions. The hormonal mix depends o,l;lormpne Ieve'ls,' but a workout of the sam_els of grovvth hormone, IGF-I, and insulin
what triggered the hormonal response arfiyiration consisting of seven sets of 21 repgimediately after the workout .but lowers
on a person’s hormonal status. at 28% of one’s 7RM did not (Vanheldertestosterone to below resting values
et al. 1984). (Kraemer et al. 1998).
. Endurance training also causes high se- Strength training workouts should begin
Exercise and growth hormone cretions of growth hormone, and the moreshen blood sugar and blood lipids are at
Exercise stimulates growth hormone sentensive the training, the greater the secreermal resting values because raised blood
cretions, most probably through neurajions (McArdle, Katch, and Katch 1996).glucose or free fatty acids, such as after a
factors and not such factors as raised levetgt excessive intensity (in relation to youmeal, inhibit the release of growth hormone
of by-products of anaerobic metabolismkondition) may lead to overtraining very(Cappon et al. 1993; Valcavi et al. 1994).
(such as lactate, pyruvate, alanine), bloagljickly, as readers dBcience of Sports Research shows that three hours after
glucose levels, or body temperaturerajning know. a high-glycemic carbohydrate meal,
(McArdle, Katch, and Katch 1996). Dur- Al exercises cause many hormonal rewhich initially depressed growth hormone
ing exercise growth hormone concentrasponses. How secretions of various hosecretions, the secretions may reach levels
tions may reach levels 10-20 times highefones change depends on the gender, aljigher than without such a meal (Valcavi
than its concentration at rest (Kozlowskhealth, and training status of the athlete ared al. 1992; Valcavi et al. 1994). There are
and Nazar 1995). on the duration of the workout and charaadownsides to eating high-glycemic meals,
Growth hormone in addition to directlyter of exercises. So, the effect of exerciséowever. (These downsides are described
stimulating protein synthesis in various tisis determined by the different ratios ofn the Science of Sports Trainigit is
sues, especially in the muscle tissue, causgsyeral hormones and by such local factobetter to eat healthily and refrain from such
production of insulin-like growth factor in a5 the amount of mechanical stress on pananipulations.
the liver (hepatic IGF-I ) and other organgicular muscle, cartilage, and bone cells.  Drinking water during a workout lowers
(local IGF-1) . One of the forms of the local  Normally, the same exercise that ingrowth hormone secretions because it re-
IGF-I is activated only by mechanicalcreases growth hormone secretions alstuces the physiological stress—and stress
stimuli in the affected cells—for example,increases secretions of cortisol, and in meis, one of the triggers for growth hormone
muscle and bone cells (Goldspink 199% testosterone. secretion (Saini et al. 1990). Not drinking
Goldspink and Yang 2001). This form is water when one is dehydrated reduces heat
called mechano-growth factor. ol féreathing and growth hormone  tolerance and may cause injuries due to

Some resistance exercises— Aftering your breathing pattern alone lowered strength and endurance. Well-
and squats—cause all skeletal muscles frained athletes in an optimal environment

grow, probably because they are strenqu%t:rZLt’ito?;y;ddr'gms Iﬁ;ﬁ;g;:’ Eﬁ%:‘rﬁﬁ C[nay easily withstand two hours of inten-
enough to trigger large growth hormoné ~entilation gor breath holding b therr3]/_sive exercise without drinking, but the de-
releases and also put enough tension on Bff g4y gision whether to drink water should be

your muscles and bones to activate th%elves cause a 1.5- to 5.5-fold increase 0 ade by the athlete depending on how he

mechano-growth factor in them. growth hormone secretions (Djarova et a([;: she feels.

In strength training, the more total ton-1986).

nage vou lift the more arowth hormone is  While frequent breath holding during
segretyed (Gotshalk et gl. 1997: HakkineBXercise is not advisable even if possibi&leep and growth hormone

and Pakrinen 1993). This fits with the obd€ep and frequent breathing—in rhythnwhile both day and night sleep increase
servation of coaches that an athlete'With exercise—is possible and it helps irsecretion of growth hormone, only night
strength depends on the total tonnage liftefays other than justinfluencing hormonessleep simuitaneously inhibits secretion of
in a given period of training—provided, of O €xample, it delays fatigue, helps witteortisol (Pietrowsky et al. 1994). (Cortisol
course, it is a rational training progran{Orce application, and evenwith stabilizings a hormone secreted by the adrenal

(Wachowski and Strzelczyk 1994). Also,the body. glands. It promotes conversion of protein
the more intensive the workout. the more and fat into glucose. Its levels in blood are
growth hormone is secreted (WatheiMeals and growth hormone raised normally during and after exercise

1994). Lifting the same total tonnage bujyhat you eat and and when you eat inﬂut-)Ut chronically raised levels lead to exces-

with drastically less resistance per repetiences growth hormone secretions. A high <. protein breakdown.) . .
Lack of night sleep or awakening during
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(continued from page 2)

night sleep inhibits secretion of growthnerve inflammation, insulin resistance an@hysiologwol. 74, no. 2, pp. 882—7.
hormone (Spath-Schwalbe et al. 199%ven diabetes, water retention, carpal tu(‘f\-loz'ows"" S and K. Nazar, eds. 1995.
| . . . . prowadzenie do fizjologii klinicznejVarsaw:
Van Cautgr etal. 1992). ne! compression, coarsening of skin, thickay qawnictwo Lekarskie PZWL. pp. 242-243.
Interfering with nightly growth hor- ening of bones, and overgrowth of sofkraemer, W J. 1994. Neuroendocrine Responses to
mone secretion leads to insufficient retissue (Chrostowski 1995; McArdle,Resistance Exercise. IBssentials of Strength
building and eventually a breakdown oKatch, and Katch 1996). grgﬂ'g? and Conditioninged. T. R. Baechle, pp.
muscles, bones, and joint car‘qlage. Sy_nthetlc growth hormone is Very eXacardie. W D., F I. Katch, and Y. Katch. 1996.
There may be a connection betweepensive. Growth hormone harvested fromxercise Physiology: Energy, Nutrition, and Hu-
overtraining associated with chronicallycadavers, available on the black market, igan Performancealtimore: Williams & Wilkins.
elevated levels of cortisol, lack of sleepcheaper but can carry HIV, Creutzfeldt?i€rowsky, R., R. Meyrer, W.Kern, J. Born, and H.
d the mental symptoms of overtraininglakob disease, and hepatitis L. Fehin. 1384, Efects of dumal sleep o sectetion
an _e e ymp 9l ! » ¢ p Ias. ) of cortisol, luteinizing hormone, and growth hor-
Gronfier et al. (1999) shows that REM Methods of increasing secretions Ofnone in manJournal of Clinical Endocrinology
sleep is associated with a decrease in cgrowth hormone by injecting “growth hor-and Metabolisnvol. 78, no. 3, pp. 683-7.
tisol secretion. Not sleeping for two nightsmone releasers,” such as the amino ac@ﬁ‘d"ms"" M. W, L. E. Hart, J. M. Goodman, and
. . .. . L . J. Plyley. 1992. Aerobic fitness and hormonal
causes a stress response with an increaseginine, are not as effective as high-intengsponses to prolonged sleep deprivation and sus-
plasma cortisol and suppression of thsity or high-volume exercise with short restained mental workaviation and Space Environ-

nightly release of growth hormonebreaks (Friedl 1994). Ingesting variougnental Medicinevol. 63, no. 2, pp. 101-106.

. : : : ini, .J, B. Bothorel, G. BrandenbergeCahdas,
(Radomskl etal. 1992). N ~ amino acid supplements for this purpose %‘;" d M. Follenius. 1090, Growth hormone and pro-
In Science of Sports Trainingu will  even less effective. lactin response to rehydration during exercise: ef-

find more information on effects of lack of fect of water and carbohydrate solutidBsropean

sleep, such as on the mood and on t Journal of Applied Physiologyol. 61, no. 1-2, pp.

immune system, as well as on methods fgeferences 61-7.

. ’ appon, J.FE. Ipp, J. A. Brasel, and D. M. Cooper.Spath-Schwalbe, E., C. Hundenborn, W. Kern, H.
obtaining restful sleep. 1993. Acute effects of high fat and high glucose.. Fehm, and J. Born. 1995. Nocturnal wakefulness

meals on the growth hormone response to exercis@hibits growth hormone (GH)-releasing hormone-
. . Journal of Clinical Endocrinology and Metabolism induced GH secretiodournal of Clinical Endocri-
Doping with grOWth hormone vol. 76, no. 6, pp. 1418-22. nology and Metabolismol. 80, no. 1, pp. 214-9.
Supplementation of growth hormone bychrostowski, K. 1995. Doping hormonem\acavi, R., M. Zini, S. Davoli,and I. Portioli. 1992.
athletes is prohibited by the Internationaf2oStu—niebezpieczenstwa zdrowotne | mozliThe late growth hormone rise induced by oral glu-
Olympic Committee wosci wykrywaniaSport Wyczynowyo. 1-2/361- cose is enhanced by cholinergic stimulation with
) ) 362, pp. 92-94. pyridostigmine in normal subjectSlinical Endo-
Increasing growth hormone levelsdjarova, T, A. llkov, A. Varbanova, A. Nikiforova, crinologyvol. 37, no. 4, pp. 360—4.
through unnatural means and without exand G. Mateev. 1986. Human growth hormonevaicavi, R., M. Zini, C. Mta, L. Ghizzoni, C.
rise s poor st exaple, 215 s s ey sk Pl
N ath- - fects of oral glucose administration on spontaneous
Jecting grOWth hormone causes muscles { of Sports Medicineol. 7, no. 6, pp. 311-315. and growth hormone (GH)-releasing hormone-
grow bigger but mushy and weak andfriedl, K. E. 1994. Performance Enhancing Substimulated GH release in children and adusir-
joints to become painful (Friedl 1994;stances: Effects, Risks, and Appropriate Alternanal of Clinical Endocrinology and Metaboliswl.
Kraemer 1994) tives. In Essentials of Strength Training and 79, no. 4, pp. 1152-7.
e . . Conditioning,ed. T. R. Baechle, pp. 188-209. A i )
~ Even combining growth hormone injec-Giqspink, gs. 1999. Changes ir? IOmuscle mass arﬁn”dfrifg'ef ’MA, g a#ﬁféey aﬁﬁ”}';,”é;,ﬁl’chi_
tions with a program of resistance exercisghenotype and the expression of autocrine anghg?. Sleep, awakenings, and insulin-like growth
is not very effective. Studies done on bothystemic growth factors by muscle in response tRictor-1 modulate the growth hormone (GH) secre-
young and elderly men showed that inject?g;;fg)agg °3§’2’33”°3af°“r”a' of Anatomyol. 194 gw_reslpgnge o Gr-releaﬂn& hfrgﬁ?lwr?aézf
; . . , Pp. 323-34. inical Endocrinology and Metaboliswol. 74,
ing growth hormone did not increasesgigspink, G., and S.. Wang. 2001. Effects of
. o , G - . . no. 6, pp. 1451-9.
strength any more than resistance trainingtivity on growth factor expression. Internationalanhelder, W, P, M. W. Radomski, and R. C. Goode.
alone (McArdle, Katch, and Katch 1996 Journal of Sport Nutrition and Exercise Metabo-1984. Growth hormone responses during intermit-
Zachwieja et al. 1996). Fat-free body madiSmvol. 11, Supplement pp. S21-7. tent weight lifting exercise in meBuropean Jour-
increased more in subjects (both youn amﬁtSh_alk, L. A, C. C. Loebel, B. C. Nindl, M. nal of Applied Physiologyol. 53, no. 1, pp. 31-4.
) | y 5 9 tukian, W. J. Sebastianelli, R. U. Newton, Kwachowski, E., and R. Strzelczyk. Optymalizacja
old) who received growth hormone in adHakkinen, and W, J. Kraemer. 1997. Hormonatreningu silowego miotaczyftening nr. 1(21),
dition to performing the exercises but thatesponses of multiset versus single-set heavy-resigg94, pp. 114-126.
increase was most ||ke|y in lean tissuegnce exercise protocolSanadian Journal of Ap- Wathen, D. 1994. Rest Periods. Essentials of

ied Physiologyol. 22, no. 3, pp. 244-55. Strength Training and Conditioninggd. T. R.
other .than Skeletallmusc_le.- In_ older me ronfier, C., C. Simon, F. Piquard, J. Ehrhart, an@aechle, pp. 451-454.
who did strength training, injecting growthG. Brandenberger. 1999. Neuroendocrine processgschwieja, J. J., G. Toffolo, C. Cobelli, D. M. Bier,
hormone nullified some of the benefits ofinderlying ultradian sleep regulation in mdour-  and K. E. Yarasheski. 1996. Resistance exercise and
Strength tralnll’]g, SUCh as |mpr0vements IgFl of Clinical Endocrlnology and Metabolisvol. growth hprm().ne adrr.'".m'strann in o|qer mer!: ef-
insuli itivi 4, no. 8, pp. 2686—-90. fects on insulin sensitivity and secretion during a
insulin sensi l\_llty' L Hakkinen, K., and A. Pakrinen. 1993. Acute hormostable-label intravenous glucose tolerance bst.

The downsides of injecting growth hor-nal response to two different fatiguing heavy-resistabolismvol. 45, no. 2, pp. 254-60.

mone are: hypertension, muscle disorder@nce protocols in male athletdsurnal of Applied
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Q and A on STRETCHING and TRAINING
(continued from previous issue)

Study these typical questions on stretching and training carefully. You may fini ORDER FORM

mation that relates to questions of yours. Questions #adidrboldface. W Stadion Publishing Co., Inc.
. . . PO. Box 447-N
B You advocate doing strength training  cause | could hold my head up with- . Island Pond, VT 05846
exercises with free weights rather out pain. My muscles are finally STADION (go0) 873-7117, (802) 723-6175
than on machines, regardless of the okay and | have full mobility of my http://www.stadion.com

. Basic Instincts of Self-Defense
athletes skill level. | recommend neck, shoulder, and arm. However, 'Wo 104MINY oo @.$39.95

persons who have never lifted before  know that | am limited on my right Children and Sports Training
start with machines before progress- side as any extra movement result&oftcover 250 pages) . . ................. @ $29.95
ing to free weights. For beginners  in pain—| am probably looking at —_Explosive Power and Jumping Ability for All Sports

P softcover 144 pages) .. ... @ $23.95
the most significant ad_vanta_ge of surgery tq .correct the problem. My( Gold Medal Mental Workout for Combat Sports
machines over free weights is that question is: | know that had | hurt {500k, 6 audio cassettes) . . .............. @ $59.95
machines eliminate the factorofbal- only my arm | could continue to Power High Kicks with No Warm-Up!
ance. Machines allow the trainee to  work out my left arm while my right (video 80 minutes) ...................... @ $49.95

concentrate on the intensity, without  healed. Can | do that with my back‘—science of Sports Training

. . . softcover 424 pages) . .. ... .ot @ $39.95
having to worry about either balance  and chest muscles? That is, can Stretching Scientifically

or the skill involved in the lift. Don't safely exercise only the left side ofsoftcover 160 pages) .. ................. @ $18.95
you agree? my back and chest without compro-—Self-Defense: Tools of Attack
: - . . (videol6min) . ... @.$39.95
Instead of wasting their time on ma- mising myself later? Would it harm Tom Kurz's Secrets of Stretching
chines the beginners should start with no the spine to maintain the strength onvideo 98 min) ... .........oooovvvii... @.$49.95

weights (calisthenics) or minimal weights  only one side of the back? Circle the video system: NTSC (North and Central America)
(broomstick, then an empty light bar) and | think that muscles of the back cannéf PAL (E‘XPF’J _/I*fs'a' J\?Xas';f)ao ook or video.

. 1pping: Alr Mall 1or U.s5.A. .00per book or video. Fer
thu; develop (_:orrect .form, balance, ande as well |solated as thqse of_ arms or Ie§I h orders$8.00per book or video, Foreign orders, please
timing for the lifts—skills that transfer to If you can achieve such isolation you haygy by International Money Order in U.S. dollars ovligeos
other movements. an amazing degree of control over yotsxcept theSelf-Defense: Tools of Attagkor books may be

. . . uscles. Regardless of whether vou mdgitmed with original invoice and in good condition at any
B You advise dOng squats and deadllfth] e to trul igolate the sides of gur trurili%'e for a refund of the price of merchandise (less shipping).
for strengthening the whole body. In 29 Yy , y e followingSpecial Reportare available in electronic form
my experience, the deadlift has al-Or back or not, 1 think that prolonged worksniy (as PDF files) and will be e-mailed to your e-mail address.
ways been primarily to strengthen ing on one side of the trunk is not going to__#1 How You Can Use Anatomical Tricks to Increase

: Stretches (15 P.). « v v i @ $10.95
the lower back, hamstrings, and but- & 90od for you. #2 How Your Age Affects Your Stretching

tocks, and the squat for quads and Before deciding on the operation @p.)#é.H...Y.. S e e .@Hﬁs.gs
' i i i i ow You Can Stretch Fast for High Kicks with No
buttocks. | do not see how you CanWOUId mve_stlgate .a” other, less intrusiv arm-Up (13 p.). . oo @ $7.95
claim any great training effect on the @nd less ireversible treatments. In MY #4 How You Can Stretch Fast for Spiits with No Warm-Up
opinion injuries, both chronic and suddef#1p.)- ... oo @. $7.95
abdomen, upper back, arms, or fore- P ) frectivel d by phvsici #5 How and When You Can Do Stretches for Best Results
arms, as they are Iargely kept immo.are most effectively treated by p yS|C|a|E§5 D) e @ .$10.95

specializing in Applied Kinesiology.____#6 How You Can Do Splits on Chairs

bile during the exercise. - ' BB P e @. $5.95
You are wrong. Just because a body paH'€Se Physicians know how to find out ™71 Ve Can Solve Typical Martial Arts Flexibility
is kept immobile during an effort does notvhat prevents an injury from healing arefoblems (14 p)........................... @ $10.95

L . i #8 How You Can Combine Stretching with Sports, Martial
mean that it is not affected by it. For exambOW to restore the function of all syste %ts, or Other Activities for Best Results (12.p.) .. @ $7.95

ple, in a correctly performed deadlift thdnvolved in aninjury (nerves, muscles, and " 49 How to Improve Your Flexibility and Prevent Injuries

. . . o . i ici i ith Strength Training (22p.)................. @ $12.95
lower back is kept rela“VEIy immobile mjomts) T? f[ll?d SL]ICCh 6} E)Ar}yEICIan n );Otu‘f" #10 How You Can Speedup Recovery after You Were In
relation to the pelvis and yet it is strength@'€3, VISt the Teterral Web page of Wreq 1ap)............. 0 @ $9.95
ened by the deadiift. To see why, read tH@ternatlonaI College of Applied KinesioliName
article on growth hormone in this issue oP9Y (ttp://www.icak.con. Address

Keep in mind that correctness of a dia
m A o . nosis is confirmed by effectiveness of thftate 17

s aresult of an injury to the disk of yeaiment. Further, a good physician can P

the C7 vertebra, | had been experi-io, you in advance how your SymptomIghone

encing pain in my right shoulder, . change over time as you heal, whefmEX/Master/Msa

arm, and neck. | had been unable o, il feel improvement, and how longExpiration date

do basically anything so | stopped allj¢ iy take for full recovery. Signature

activity: Tae Kwon DQ, weights, _and To find out more about this method dgEhecks held 14 days for clearing. No C.O.D. orders. Make check
yoga (and vacuuming, cooking, g ; or money orders payableStadionand mail with this order form
etc.). After 6 weeks | was finally able dlagnOSIS and treatment get report #10. to Stadion Publishing, PO. Box 447-N, Island Pond, VT

. _ 05846, U.S.Aor call toll free:800-873-711724 hours, 7 days a
to start domg Iunges and squats be week. Fax order802-723-617124 hours, 7 days a week.
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