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Leon Norm:n Fox

1l
Sgaterent of ths DProbleas

This experiment was deslrned to ceterm’ne the effects,

if sny, of a Cnlly orel sudy:lement of vhest gera oll on cthletle
performance, The effect of wheeat cera cil uron eclected tests
of c~rilao function wrs 2lso atudled.

There 18 at present s widespread bellef thet —hysical
perfornsnce oan be imoroved by the use of sneclsl foold
su plementas,s wWhere resl deficlaencies eviast there 13 little
question thnt nhyslc~l performence is hindored; the recl
problem 18 what o-n be done by dietrry mrasures to imorove
the performrnce of nersons who sre not clesrly unlerfcd or
mrlnourished, M-ny cosches rcnd sthletes seem to think thrt
whent germ 18 such an ener~y food. Studlea throuchout the
world are belins conductel to cdetermine whether or not wheat
gérm enables the body to bulld u» gly~oren (Muscle fuel)
reserve. The concrete f2ot3 which c¢~n b adduced gre few,
the relevant literature s voluminous, hut frecuently unsst-
iasfactory. The meny cuestions thet cen be reised to vhecat
gera indlcete the need for & rrest smount of work to be 4o ne
in the sre=s,
Methods rnd Irogcedure:

Twenty=tr0 subjJects, £ll untrained collere freshmen

volunteered for the experiment, Of there trenty-t o subjects,
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2
eleven formed the experimentesl grouv snd received the wheat
germ cavsule, while the remaining eleven subjects received
the placebo (blank) capsule. Half mile run scores were used
to pair the subjects. Each week throucshout the seven weeks
experimentsel period the subjects were tested for thelr dbest
time in the hslf mile run, Eleotrocardlogrems were tsken on
each subject at the beginning and end of the sevcn weeks
experimental period. The enalysis of varisnce was employed
to statistically anslyze the dsta colleoted on the half mile
run. The "t* test was emdloyed to snalyze the electrocerdio=
gran data,

Coneclusions:

l. No signifioent differencea were found in the hslf
mile run times of the two groups,

2. In analyzing the electrocardlogresm deta the only
significsnt differences were found when comparing the vectors
of the two grouns.

3. Both groups showed a significant drop in pulse

rate and it was conecluded to be due to conditioning.

Henry'\J. Montoye v
Major Advisor
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CHAPTER X
INTHRODUCTION

<.~ Zproose of the study. There 1s at present a wide-
spread bslisf tha$ physiocal performsnoce can be improved by

better dlets and the ued of speciel foods and food eoneen=-
Srates. “here real deficiencles exist there 1s little
question that physical performence is hindered; the real
problem is what 6ari be done dy diletary measures So improve
the performanes of persons who are not claarly underfed or
malnourished. The oonorete facts whioch can be adduced are
few, the relevent literature is voluminous, dud frequently
unsatisfactory. On the othep hand, wost of the eurrent
extravagant olaims for variocus dietary mesaures have some
real or supposed theorétisal basts.d

The praovislon of food for the suppors of physical work
ie obviously primarily for the purpose of sunplying fuel to
the working museles. The belief that the kind end relstive
smounta of foods supplied mskes an important difference is

basie to all theories abouad &let and museulap performance.2

lineel Keys, *Prysical Performance in Relationa to
Diet, * Federation Proceecinss, Vol. 2, p. 164, Sent, 1943,

Ibia., ». 165
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Is vheat germ oll an energy food--that is, does 1t
give an athlete more power and endurance? New concepts in
physiocal training and eoaohing methods inelude adding wheat
derivatives to the athletes! 448t for enduranas. The
athletlo Journals and coaches magazines are including vheat
gern in their advertisements. Coaches acroes our oontinent
are spending huge sums of money on wheat germ in various
forms.

Are these coaches righS$ or wrong? Are they spending
money needlesaly? If they are right in their thinking,
shouldn't all athletes take adventage of this new found
wonder fuell

" Many coaches end athletes geem %9 think that wheat
germ 1s such an energy food, and studlies shrouchout the world
are beling conduoted $o determine whether or not wheat germ 0il
enables the body %o bulld mp giycogen (musale fuel) reserve.

"Meanwhlle, many athletes who've made wheat germ oil -

a deilly diet additive have tummied in spestacular performancges,
especially in treck and fileld, and swimming!>

In recent years great advanoements have contributed
much to our knowledge of the nutritionsl needs of our body.
Medlcsl researchers are interested in all the claims made

about Vitemin E., Vheat germ oll is considered one of the

3‘l‘homas K. Cureton, *ihat abcut ﬂheat Germ, ¥ °’no;a|§;§
Coach, November 1959, p. 24,
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richeat sources of alsha~teco-herol, one of “itamin i.'s
mos$ active comrounls.b |

Therefore, if vheat porm oll does hutld up mu20le fuel
in the tody, 1t could be the Vitamin E ecntont thet dezerves
the credit, or noesihly -weet perm oll contalnas acditioncl
erccrenic rlde tn performance.

The idea thrt underiles all athletie trainin: is that
incresgod muaoular efficlency, eardlae or skeletal, or both
ean be schleved throuch trailnine, Affcr sultat:le exercisen
rugcles hypertronhy eéontrsst more nowerfully cnd ranidly,
enl resnerstion eand eirculsticn ere improved. It follows
therefore that the muszoles used for averere aotivily pozaess
unused reservek that 0an de 6r1lled on in €38 O0F enerz-noy.
These ecae machonlsma zuat eperete in subnormnl muecleos, in
muscles weskxened by &lseassge, wnich often ~oseess unsuapected
regerves too, A diu¢ - hien $:-roves the efficlency of a
Giserged ruscle mey not have much to offer so0 enlled normal
hasrt or sizeletol nuscle,s Bubt whet helns the norumesl iauscle
must benefit the :ubnormal.d.

To the aversre doctor by increesin,; the muzculer

erficiency of n normel men to krke him 2 chrrplon sthilete s

hfh neyciomecin fmericena, Vole. 22, faorican Cororae
tion, New York, Chioero a&nd wrshington, me 50B. -
’ ¢ ’

[ - - we <

JThe Su.annry, "ECitorinl-The Stru--ling Feart, " Vol. 8,
by the {hute I'ondetion for Medlecsl Resesrch, London & Crnada,
n. 23,
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not very iacortent. Eut Lo &o as much for a G: maped hesrt
muscle lias crestcd & lot of Interest exong medlesl mcn, 6

ilany nen in the fileld of vitomin resezrch foel thet we
ere lacking Vitemin E in our dlets. Cre cf the thinga th:t
h-s held baci rrdo;nltion ef Vitenin = defieleéney in m'n 1s
the difficulty in enzlying cuantitative heﬁic&l meiaods to
the enalysls of tissdes or.tisaue fiuid. There.are several
mnﬁhoﬁs availablé which are rellablyléccur&te wﬂen epplied |
to Hure prcurrgtioné,-but Cifficultles arise frox interforing
aubetpnée vhen the same methods ere used with blood tlssues
or comnlex food etuffs.‘ Kuch work needs %o be done in'thie
flcli,‘but untll such acourzte blochriilcal methods hLave been
develored erd becoﬁo clinieslly ﬁ:nlic&ble, one oanuot éxpaot
ocur kno:ledge bf vitamin deficiehcylin huwning to e meore then
infererticl, Thnrefore, untll such biochémical methodas are
develoned, stuiles are necded to ncke our inferences es
relisble &5 1.083ible,’ |

The mny questions tivt can dbe ralict to wﬁsat g7 T
Indleete tie necd for & gresrt emount of work to 5e done lh ’
the srer, end the sullor oniy Liopes to be &lle to contribute

sozething to the broad pilcturs.

Stetement of the problem, Thie experlaent was deslgned

to deterulne the effeots, Af sny, of a drily oral sunnleawent

€rmra., p. 23.

7Alvin ¥, Pormenhelmer, ¢n Certs-in Agneets of Vitanin E
Deficicncy, Cherles C, Thomas Fuulieher, 1948, p» L.
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of wheat germ o1l on athletic performance. The effeet of
vheat germ 041 upon selected tests of cardlac funeotion was
also studled.

lei];} ong of the _gggl. . . 8
‘ 1.‘A| 1n most experimental .tudies, therc 13 the \
hunan elemcnt to conelder in this stnd:. Even though the
teeting wes cnrriod on in es lcientiflc a nsnner as nossiblo,
"Human rallability ¢an never be completely olinlnated rrom
any human ertort.'8

2. The 1ength of the oxperilentﬂl perioa und the
nunber or eubjects represent other possible llnitationc.

3. Tho 1nab111ty to oompletoly control the diot and ‘
menner of living of the subjects is another -orioua 11n1tation.
None of their activitlies were controlled opher’thgn the go;uul
training nrovran. . | | ; ) .~ N j"

; b Tiao limitstions hindered the -tudy 1n many reapoot-,
expocinlly 1n not being able to put the subjeots through a
good oond;t;qning Progran bofore pairing them o{f into’grogpl.

5. The small amount of daily dozbu by 6:6; gubﬁgog %lf
another limiyation. However, it was teltAby th._iuthor that&

esteering Committee of the Research Section and the
Research Council of the Research Section of the American
A-aooiatlon for Health, hyslcal Education and Recreation,
] . Applied Heslth, Fhysical cation an%
B Ire ox Revised edlt on; Jashington American Ass
ogozor_-oalth Phyeicsl Education and Reoreation, 1952),; -
p. -
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fouar cansules would be about the limit that an athlete .

would trke in orie ary, .
 DEFINITITKS CF TORNS USHD

Placebo,. £ placebo wee & blank ceosule which looks
exsaétly like & real wheat germ n1ll, only it was coanosed
of galatin instead of wheat gorm oll,

Gr-un A% Reéfers to the exnerimental groun esunnllied
with vheat gara oll ecansules.

Oroun "2 ", Refers to the c¢nntrol groun surnlied with
placebos,

leaAd Cne, Thia chows the eleestrissl astivity of the
Reart with the lesds connested £o the left arm and the right
arm,

Lenad Tro.  This shows the electrical esctivity of the
heart with the lenda ceonnected to the righs aram and the lers
leg, (or a point et the pudbis),

Feart Rate,. . The heart raté was defermined dy eounting

the number of comnlete ayeles for slx seconde, (each second
ie mark~d 2t the bottnm of the ECG) and multi-lyin~ the total
by ten. Thila gave the heeprt rate nrior to exercise, The
sare method wes emnloyed to grin the heart rete after exere
clelngz, execent thrt the cycles were cnunted for thirty seconds
and multinli~A by two,

Vector. This refers to the direction of the electricel

gxia for leads one 2nd three uging the R and 8 waves of each.
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The Einthoven method used here is ehown in the Apvendix.

L__ggn‘_z‘Lm‘glgg This glves the eleotrical potentlal
of the heart sand was grined by messuring the length of the
arrow on the eleotrical axis, ‘

1iﬁ2' Eé;gi This wave ocours during the depolorization
of the auricles. - The amnplitude of the "P* wave was measured
to the nearést .l mm.

- *Te Woye., This weve occurs during the renolorization
of the ventriciles. The smplitude of the *T* wave was measured
to the nearest .l ma.

"MCRa® Ypve,  This:wave occurs during the denolorization
of the ventricles. “The messurement was obtalned by measuring
the smniltude of the %Q% and *8?® wave end subtracting their
to%al from the amplitude of the "R" weve., This messurement
was also to the hoarost .1 mm,

- "PRY,-"T" end "CR3" Intervels. The intervels of the

graa 1ndlcato the amount of time the electricsl ourrent takes
to vass rrom the left to the right side of the heart and were

also measured to the nearest .l mm.

P

' #A complete ECG cyole is shown in the A-pendix.

4
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CHAPTER IX
REVIEZY OF Ti2 LIT) hATURE

‘The fuel sunply of all bodily enerpy is obtained
from the food we eat., MNuscles obtain their ener:y of motion
from the combustion of substences suprlied by the food.
Specifio dieting is a problem in any form of athletlc train-
1ng.'9-

Is wheat germ oil an energy food=-that 1s, does 1t give
an athlete more power and endurance? Ilesearch in physical
fitness hee included many etudles to investipate food sunile-
ments in an effort to increase physlcel verformance. Long
doouments on this line of research have been published by
such men a¢ Fellebrandt and Karpovich,l® Karpovich,ll
Henschel,12 and Keys.l’?

: 90. E. Dupain, 9"Snecifioc Dliets and Athletlc Per-

formance, " Resesrch Currterly, Vol. 10, »v», 23-40 (Decem-
ber 1939') -

10p,- A. Eellebrandt and P, V. XKarpovich, “Fitness,
Fatigue and Recuperation,” ar Yedicine, Vol. 1, ppn. 745-762,
(November 1941,)

11lp, v, Ksrpovich, "Erpogenie Alds in Work & S-ort,"
uoplement $£9 the Nesearch Zusrterly, Vol. 12, »p. 432-450,
KR’ 910 )

12Aust1n Henschel, *vitamins and Physiesl Performence, *

Jgournsl lLsnce% (¥inneapolis), Vol. 63, nn, 355-357,
!Eovomber 43, ’ '

- 13Anoe1 Keys, ""hysical Performsnce in Kelstion to
Diit.; edeprrtion Proceedince, Vol, 2, “n. 164=187 (sentember
1943,
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9
The subjeot of Vitanin & deflclenoy 1a rather scrntlly |
treated in current textboonks on psthology. Cur knowledge of
Vitenin E dates back to 1923, when Lvane and Bisho» showed
that wheat gern 01l contalns a faotor necessary for the
suscesaful completion of pregrancy in fexm=le rats, and for the
preservation of spermatosenesls in the mele.ld
Vitamin E 1a synthesized solely in plante, so that

it is found mainly in plsant products, concentrated in the
seeds, There ar? eoverel reocosnized forme of Vitamin E,
but one, £l ha-toconherol, is the moat active compound.
The richest sources of this vitsmln are the vegetalle olls,
such as wheat germ o0il, cottonseed oil, peenut oil, and soy-
been o0il. loet green leafy vegetsbles, such as lettuce, are
goodl souraera. Most animal products are »noor sources. Sinoe
Vitazin § 18 g0 wldespread, some workers belleve 1% is -
unlikely that any snimal or humaen diet will be lacking in
this raotor.l5

~ There are meny men in the field of vitemin research
who strongly dlangree with the theory thet Vitnm*n E deficl-
ency is rare. Thsat the dvera re Amerioﬂn uiet is often 1n—

adequate in aviilable Vitemin L hes been cleerly aemonstrated

1“}-1 M. Evens and K. 3. Blshon, Journal of Metabollg
RQBG&!Q]’I, VQ.... 1‘ 1). 233’ (19,1)Q

15The Encyeclonedia pgmericere, Vol, 28, Americen
Cornoration, New York, Chioego, and ﬂsshinpton, P. 150B.
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‘10
by eareful czleulstions of such men as Herrie, Hickmen, Jensen
and S-1es.16 ' |

Hickman réports that the average Ameriesn industrisl

vorker gets from 10 t6 90 per cent of his dally requirements
of tocopherols. He goes on and explains that this deflclency
is further agravated by large intskes of milk, butter, white
bread =nd root vegetables, a8 well as of rencid eond unsate
urated fats.1l?
Engel in Holland found closely comparable figures for
Vitemin E in Duteh diets, both during snd since World War 11,18
A physiologieal aetion of Vitamin E 1¢ concerned with
preventing muscular weakness in young animsls. Vitamin E is
an antioxidant and, &s such, helps to preserve the readily
oxidized Vitemin A, and to inoresse 1ts biolozlcal aotlvlty.19
' -For a number of yesrs interest was focused onj (1) The
efrects of Vitamin E on repnroduction, (2) Ite occurrence in

plent snd enimel ticsues, end (3) Itz chemlcsl constitution,

16p, L. Barris, K, C. Hiockmsn, J. L. Jensen snd T. 0"
S8ples, Ameriesn Journel of Public Health, Vol. 36, p. 155, 1946,

17x. 0. D. Hiekman, letter, Lancef, Vol. 1, p. 652, 1948,

18, Engel, Proccedingzs Second International Conference
on yitamin E, New York, 1949.

19¢ellie Enc%cloggﬁ&g, vol. 19, 1955, P. F. Colllers
and Son Corperation, New York, p. 279.
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1)
identificetion, and aynthes&agzo Only recently has the
intereas focused on 1ts relation to physicsl verformance.

The lsader in %thie country in attemnting to show that
wheat germ o1l is an energenio eid to men trying to improve
their physioal fitness is Thomss Gureton of th» University of
Illinois. Cureton has snonaored several studles on the
subject end stetes that “iepetitive stuiles at the Unlversity
of I1linois phyaical fitness research laboratory indioate
thet wheat germ or 1%s derlvative; wheat germ oll, &ids those
vho gonsume it under proper conditione r£nd over a lonz enough
time to enable the body to bulld up its plycexgen (nuscle
fuel) reserve. *<l

tThe first of a long series of exporiments at the
Univeraiiy of Illinols wns in 1349, and the results are
given An a thesis by ¥illirw A Ferr., Three sudb-groups of
goung men living in a fraternity house were tested, matched,
and then fed over 2 period of twelve weekg, One grcup took
e Qajily dosage of wheat gera coll caevsule:; another group
took synthetio Vitamin E (elrzha toconherol acetnte) capsulated
in eorp 0il and calculated to b~lence the Vitamin E in the

vheat germ ollj end the third group tock plzcebos cchteining

+

2Cxlvin M. Popperitciner, D Cextoin fonects of
Yitemin Dei}clenqx, Cherles C. Thomas rubllsher, 1948,
Dp. 3- L] «

ZIThones K. Caretcn, ".hat Ldout vheat Germ, "

aggolasggg Cosch, November 1359, n. 24,
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1)
Adentificetion, and synthesie.20 Only regently has the
interest focused on its releation to physicsl performance.

The lsader in thie ocountry Ain attemntling to shou that
wheat germ 0i1l 1s an epergenie eid %o men trying to improve
their physloal fitness 1s Thomss Cureton of ths Unlversity of
Illinois. Cureton has soonsored several studlea on the
subjeot end stetes that "Lepetitive stulles al the Univerality
of Illinois physical fitness research laboratory indicante
thet wheot germ or 1ts derivative; wheat germ oll, &lda those
vho gonsume 1t under proper conéitlions s#nd over a lonz enough
time $0 enable the body to build up its plycogen (muscle
fuel) reserve. 'l

The firat of a long serles of experimonts a% the
Univeraiiy of Illinois wos in 1343, and the results ars
given in a thesis by ¥illiem A Ferr., Three sub-grouss of
goung men living in a fraternity house were $ested, matched,
and then fed over & period of {welve weeks, One grcup took
8:4dsily dosage of wheat gera oll caosules; sanother group
took synthetic Vitamin. & (slpha tocopherol acetste) capsulated
&n corn 0ll and ealculated fo bhzlanse the Vitamin E in the
vheat germ cll} end the third group took plagebos containing

-

2Ca1lvin M. Poppenh welner, on Certeln f-reets of

Vitemin E Qe;ioiencx, Cherles C. Thomas Pub;ieher, 5u8,
PR. 3=fe : .

'k' 5 21Thones K. Curet'n. ‘Xhat sbout ‘heat Gera,"
ﬁcgolaQQ; goach, loveamber 1959, p. 2k,
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12
sottonseed o0il. Noné 6f the boys knew exastly what they
wore tsxing.

* The T-¥ave of the wheat germ oll groun inoressed
Swioce as muoh as in the cottonseed oil groun, while no
positive effeet was noticed in the synthetic Vitamin E
grous., Visual reaction time was improved four times &s much
in the vheat germ oil and eottonsecd o0il grouns than in the
synthetis Vitemin E groun, 22

A swinaing group eomposed of three sub-groucs of nine
men each was simultaneocusly studied end there were no diff-
érendes found between the wheat germ oil snd the eotton seed
61l groupc.23

Twe years later, 1950-51, another exveriment wes oeon-
dueted under Cureton'a guld-nce. A total of nine subjects
was usedj six expverimentsl end three control subjeets. The
six experinmengsl csudjeots were trained hard for twelve weeks
antil they were no longer improving, or hrd reached a platesu
on three teetsj the all out bleycle ride, the brechisl pulse
vave. test and.the Schneider Teet. For the next six weeks
these six exoprinentﬂl sublects were fed wheat rerm oll in
the oaunulo rorm, snd then were re-tested., The three control

aub:eota did not take the intenslive physlesl condltloning program.

2241114am A. Fsrr, "The Effects of ¥hent Germ Cil and
Vitamin E on Physiosl Fitneas, * M., S. Thesls, Physicrl Edue
eation, University of Illinoir, 1950, p. 92.

23 g,
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13
On the all ous Ploysle ergometer teet the experimenes
Sal groups' initial riding times averaged 247.,8 segonds, -
fmproved to 309,2 seconds over the twelve weeks of hard
treining,; during whioh time a definite platesu was reached,
snd then improved to 365%.3 seconds during the six weeks that
vhest gern oil was fed.

. The eontrol subjeets seores were 165.6 seoonds on the
1aitiel test, 1346.8 gooonds at the end of twelve wecks and-
172.8.b7 the end of the entire eighteen weeks. The ocontrol
subjects improved Just 3,.74%X from the first to the lastg
$ests, vhereas the experimentel subjecta on the training
progren improved 24.8% during the twelve preliminary weoks
of training, end an edditionsl 22.67 Auring the final eix
weeks when the subjects were. fed wheat gepm oil, <l

In the osther tvo catagories of the experiment, the
Sehneider Test and the T-iWave of the k(G conducted by
White and Sueio yery similer reaults for vheat germ oll were

shown on the nelve stanfsercized cordliovasculsar teats.25: 26

-

s L 2ei1340m A, Emiley, "Vsriations on & Blecyocle Ergo-
meter Test with Altitude, Training, =nd a& Dietrry Su»»lement,
M. 5. Thesis, Physlocal Educstion, University of Illineils,
1951, p. 91.

250. H. dhite, "The Fffect of Inhyslesl Treining and
& Dietsry Suoplement on the Schnelder Index,* ¥. &, Theals,
Phyalicel puucption, bniverait} of Illinols, 1951, ». 96,

. 26steve Busic, "The Effects of Traiﬂing end a Dietarx
Supplement on the T-Weve of the -CC,* i, . Tnesls, Thysical
Ecducation, University of Illinols, 195’, De 53.
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14

Cureten'’s experiments 4id not . gtop here, Bncoursged
by the rindinga in the eerlier experiments, he went shesd
end conducted exveriments witnh ethletle tenms. Xarx studled
the efrrect of a Cletery of vheat germ oll on versity swiameres.
He matched two Zroups of soven men gach, one fed vheat gorm
0il end the _other cottonseed oil. The whest germ 011 rroun
ralded thelr basic matabeolls rate 14,57 while the cottongeed
cil grouv signifiasntly recused the bassl-mctabtoliec rate by
14.5%. In the 100 yerd dron off teet for swimuing cndur.nee,
the wheat germ o0il group zalned 35.154 couwpared %o & loss of
1.67% by the cottonseed gil groun.<?

A aimilsy study was ran by Vonesxa witn varally wres-
tlers in taree grou.s. The conirol group, recelved neither
& ‘dletary supplement nor training; the ssecond group waiy fed
vheat era oll deily for four wecks} and the third groun
was fed synthetlo Vitamin E in cottonsced o0il. Both experi-
nental groups were pre~treined for aix wceks to climinste
eslects of puyslcal treining. thille the results weren't
strongly in favor of whcat gerim oill, they weren't egsinat it
either. Both the wheat rerm oll grour and the gottonceed
81l grour iamproved more than the conitrol group without .

supplenent op training. They were tested in the following -

?7?1zer I. ¥rrx, ®*The Dffect of a Dietsry Suprplemcnt
on Yarsiti Swimmers,' Urbana, ¥. S. Thesis, rhysieal Lducation,
1952, ». 40.
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catagories; {1) Schneider Test; (2). all cut treedmill run;
{3) breatrholding test; (4) cariiovasculor tests) (5) the .
heartogrsph.

The wheat gerxz oll group improved 23.6% in the rive
minute gtep teed ecxnared to the eottcnseed o1l grouns
poore of 21.C3% and the 1oss of 2.83% for the gontrola. In
the all out treadmil]l run the wheat germ 8il group salred
6.12%, whiech was lover skan the cottonsced oil gzrcup g=in
of 25.25%, but muoch hizher then the loss of 25.72% whown by
the ocontrols.  In the breasthholding test the wheat gera.
oil group grined 68.1£, the cottomszed group 75.5. ané the
eontrols & negsative 54.5%. ' In the composite soorée S5-ltem
esrdiovasculayr tcet, the gains were 18.6% for the vheat geim
oil, 66.0% for the eottonsted oil, compcred to & nogatlive
19.63% for the controls. In the heortograc-h, tiie g~ins vere
81ightly ia favor of the wheat gora oil with a gala of 10.073%,
the ocottonseed oil 9.674, and the conirsls had & loaas cf
12.3a§.~7,€

in these atudlcs on atuletlc tezums, (Cureton rezsoned
that compeltitiva fatipue developed in soua of tha en on
both the swimming aad wrestiing tarma which tonded to fdenress

the resulis and minimigze the chnuges, He therelore concluded

2Bw1114em J. Vohesin, "Tae Effects of Wheat Gora €1
on the C:ardlovaescular Fitness of Varsity Yrestlera, ¥, 8.
Thofia, Fhyatar? ‘uucati:n, Universlity of Illinois, 1952,
3. }3‘ .. e
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16
that these types of competitive sports ere not very sulte
adle $o0 ahow the effects of a dietary supplement. However,
Ain soite of these diffieulties, the wheat germ ¢il was
Jadged to be helprul.2?

Two other studies performed at the University of
Illinois in 1952 failed $0 support the wvheat germ to any
great extent. Armer, eonduoted snh experiment asing three
grouns of adult mea, hopring that wheas germ would have an
srfest on their physiesl fitnesa,.  Group A eonsisted of nine
sadbjeots who toak capsules sontaining the wvheat germ oll
And participated in various physieal astivities. Croup B
also consisted of nine subjescts, who in acdition to their
training sctivities took capaules dbontaining cottonseed oil
vith esuivalent amoulits of Vitamin E as contelned in the
wheat germ oil capsules. The third group, consisting of
five sudbjects served as a comtrol group. They 4id not
participate in a training progrem, and jook no dietary
supnlement, Of the fifteen test items, the experimental
group produced significant changes in five. From the statls-
tioal annlysis all of the significant changes were attributed
to tralnlng oxoenting the measures oomposed wholly or in

varg gr‘visunl raaotiun tlmo. v1aua1 reaction time is the

29Thonan x. Cureton snd Richard H. Pahndorf, "Ine
1t1uan¢0 of 'heat Gera Cll as & Dietary Suvplement in a
Program of Conditioning Exercises with Middle Aged Subjects,®

Researoh guarterly, December 1955, p. 393,
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1?
only var{able haoving siznifiesnt gnins whleh anpeer to be
@ue to the feéding of the wheat germ 011,30

The same yesr, Constantino conducted a study very
similar to Armer's. The nurnose of this study was to in-
vestigate the éffeots of nhyslesl training and wheat germ
o1l on the oardiovssoular syatem as measured by the heart-
ogre-h, © His conclusions were that ten weeks of physlesl
training signifieantly imoroved the brachial pulse wavs to
theé pesk of performance, but an additionsl elx weexs of
physliczal training plus a Aletary sunplement cid not sirnie
fioantly affeet the brachisl nulse wave.31 |

In 1953 Ouroton condueted a starf experiment a-
follo:—uu to tha prellminary exnerlments earried on by hig
graduato atudents. The problem in thia exaertment was S0
determinc whothor nheat gprm 011, adminiatored as a dietqry
aupplilont tor eirht weeka 1n oonneotlon with a course in
nhysieal condittoning Jould cignifieantly differentiate thz
exnerlmental wheat germ oil grouo from anothar natehnd group

on equal size and enunl ealorlo content placebos of devitam-

Erae v o w v

W0Elden Wayne Armer, "An Exnerimental Study of the
Effects of Training snd Dietary Supplement on Motor Fitness
Tests Items of Adult Men,® Urbanat M, S, Thesis, Physioal -
lduoation. Unlvorslty of Illlnoil, 195’, p. 59.

31Henry Franklin Conetantino, “The Effecte of Traln-
ing with a Dietery Suqvlement on the Hesrtorrsnh et Ground
Level and Altitucde, ” Urbenat M. 8. Thesle, Plysicel Eéuoca-
tion, University of Illinols, 1952, p. 76.
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ized4 lard, witnh both grouns teking the ssme prosram of
exeraise, The subleots were adult men, 26-60 years of sce,
mainly sedentary, volunteers from the non-physicel education
etare.3?

The teats used were: (1) All-out treadmill run;
(2) Brachisl rulse wave; (3) Illinols Verticel Jump reaction
time teet; (4) The T-wave of the ECC; (5) Strndirg systolie
blood pressure; (6) fchnelder test; (7) Rasal metabolies
rate.>3

The following summer of 1954 the ssame progres was

ran, only thls tlme the groups were reversed.ab

“The preliminery studles as well as the staff
experiment of 1953 and the reverssl experiment of 1954
8ll showed some adventace for sun»lementary feedings of
vheat rerm oil administered during or immediztely followe
inz physiocal ocnditicning perlods of conditioning exere
cimee £nd ewlnmming in &n outdoor vool with weter tempera-

- ture ?4-760F., The groun results show significsnt
adventare for the exverimental subjects who tock wheat
erm oil over those who ¢il not in both perfor.asnce
will power dominated) teste and in neive (non-will
nower) teats. The physioloslcsl adventeze 18 shown in
terms of running endurance in 211 out tresémill runs,
T-ieve 0of the £3G, lower systolic bleooa pressure, the
S8chneider Index and the Illinols totsl body reaction -
tige teet in respcnse to light, sound, and combined

signals. *25

v v

32rhomas X. Cureton, "Influence of Wheat Germ Cil
a3 a Dietery Suprnlement in & Program of Conditlioning wxxercises
with Mlddle Aged Subjects, * University of Illinois, Urbena
Illinols, Lieeeapch Cuorterly, December 1355, p. 391.

331bid., p. 29%4.
34 1v1a., p. 398.
35mi1a., ». 391.
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19
OQureton?s latest 2nd most comrlete stuly oconcerning
wheat germ was condudted in 1959. The rroblem here was
whether dietary supplements to the normsl dlet will affeet
young boys who are ander stress in a etrenuous physical
education prbgran; In this exveriment, 60 boys were uced,
and they were split into four grounz, Group onse wss fed
vheat gera eereal} Groun two, wheat germ oll; Croup three,
vheat gern orystals) and Group four took cottonsced oll
placehos. 36
The groups were tested on the following items!
(1) 600 yard run; (2) Schnelder test: (3) Amnlitude of the
brechial pulse wave; (%) arca of the brechisl pulse wave;
(5) Change in pulse rate from lying to standing; (&) Change
in pulse preg;ure: (7) rulse rete recuperation} (8) Terminsl
pulsé rafo after 5 minute step test; (9) All out treadmill
run.37.h'
. _vThp‘overall results indicste a trend of &dvsantage
for‘thc wheaf germ cereal tyve of supnlementatlion, dbut all

three groups of vheat germ toteled a better final score

35;_1;_44., p. 371,

36Thomas K. Cureton end F. B. Roby, "“Fhysicsl Filtness
Imorovementa Mrde by Four Matched CGrou»ns of Boys in the
University of Illinois Snorta Fitness School on Lifferent
Dletary Sunvlements, * Prensred for the Lesearch Sectlon,
Kid-vest Convention, A.A.E.P.%.& R., Inéisne~olis, Inciens,
Aoril 1957, ve 1

37&-'.' Ve 3 .
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than did the plseebos of cottonseed oll. The standerd
socores were as follows: vwheat germ ceresl had an overall
gein of 3.25 2, 8.3 Crystels of wheat germ oil 2,04 S, 8.§
¥heet germ oil had a standard ecore of 1.30; and the cotton-
seed oll group & low of Q.49 3, 8.38 These differcnces

are not statistically significant but the trends are
thought to be helpful,

In diseussing the resulte of this study Cureton.
mentione & transient type of fatigue whieh ceused e rise in
pulse rates, drop in Schneider Index, and a drop in the
anplitude end erea of the brachlel pulse wave, He goes on
end states:

"Improvements over and above the fatigue effects

are due to fitness sufficient to resist the fatigue,

3:&32%3::7';&23:52#‘3:%.259'"”1”“” (@oat

| Dr. Shuto._ head of the Shute Foundaticn for Medical
Research in Canada has made gruf claims for the effect of
Vitamin £ on our daily» lives. He states that our average
intake of alpha tocopherol is ohly 10 mgm. per day, when it
should he at least 3 to 12 times as much, He goes on hoi«-
ever, and condemns the use of wheat germ oil as a good
aour'oo' of Vitamin E. Thérc has long been a belief amongst
veterinariang and others that wheat germ oil was a good

38Ibid., p. 6
0 39 04 du g et Mhe
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2}
souree of Vitanin E. <chute claime this 18 grossly 1ascsureie.
Be indircntes in his writiams that soya btcan oll or cotione
s2~d cil, zeanut oll 2nd even margsrine have as much rijnt
as vhe-t zorm oil to de labelled Vitauin I,™0

Cureton =znswaera 3nuteas ceriticlsm of tha uze of wheat
germioil a3 a dietafy suppleient in a repord ia the jpuacriecn
Jonrns, 3; Thyalolay on the afloot of vheat gera 211 snd
Vitanin T on normal huann subjects in piysloal tralning
prngrama.ul ﬂccordin; to this renort heat gorm oll contains
additional of:ogrnickaids other than Vitamin B, Thls is
nartislly confirmed in torms of éviaence w“hich alowa hipher
relative metabolism, higher cardicovecscular condition and
bett:r cndurence'work performances for cbmp,rativo netohed
groune end 1ndiv1duéls»fe& wheat germ o1l while in trelning
experlmenta; .Yh‘le the evicence is very strong of tralining
hevin: 2 ﬁaJorAinrluenéo &urlng the rirét 8-10 we=ks df &
rhysieal tréiﬂiﬁg‘progrcﬁ; there 13 rlso fapreseive eviience
that tho'dietary'supplcments (Vita:in Z end vheat germ
0oll) heve A pdsifive 1ﬁfluence in meking possible even higher
endwrance wori perfermences, and rrlelng such performsncos

above the pl=teaus after £-10 w:eks of trsining. In one

 bOpyan Stute, "Qenersal lLsrecte of Alpha Tocopnerol
£3 a Thorancutlc Azent, " Ihe Sumgary, Vol. 9, Fublished
by The fhute Foundation for Medlerl Research, Conads, p. S.

thhomas X. Curcton, "Iffect of “heat Cera Cil end
Vitamin T on Normal Humzn Subjects 1in Fhysierl Trainlng
Prograna, " Amerigcsn Journel of “hysiclery, (Abstract)
Yol. 179, p. 623, (December 19557,
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22
of his experiments, with two matched groups of middle aged
subjects, elght in each, the effeot of a &ietary sunnlement
of wheat germ 01l vas effective only in the group which took
the rhysieal training parsllel with the feeding.

*shile the eontrol grouvs virtuslly 4id not change,
the ernerimenterl grouns on wheat germ oll imnroved more
then the persllel matched proun on pleceboa in tread-
mill run time, brechlel pulee wave, sudltory vertiocel
Jump reaeE%on time, SBchnelder Index, end the T-Wave of
the ;‘.C':!'c whel

In a report to the JHeresreh Tuerterly, Cureton agein

poinfs out thet whest germ o0ll contsins some unildentified
fector which improves f-n'xdurmme.u3

Another study bringins out this unidentified fector
in wheat‘éorm 0ll was conlducted by Ershoeff and Levin. They
performed sn exneriment on guinea pigs, feedling varlous groups
wﬁeat cerm oil, corn cil or a netursl food retion (Purina
Rabbit Pellets). After 28 dsys of fseding, swimming teats
were conducted on &ll the gulnea plgs. All the animale
Ted the naturel food rstion drovned within 10 minutes. From

25% to 33.3% of the puinea pips fed the corn oil retions

swam for 60 minutes, whereess over (Ci of the gulnea pirs

421p14.

43 1homas K. Cureton, "Influence of Vheat Cermn Cl1 a8
& Dietary Supplement in a Prorrsm of Condlitioning Cxzercises
with Mlddile-Azed Sfubjlects, ® The Recerrch Zusrterly, December
1955, p. ko3,




23
fod the wheat germ oll were still swimning after 60 minutes.l
. In light of this, concerning the effeots of Vitamin E,
and the alditional effeots of wheat germ oil on nhysleal
perforananee of individuals and groups in training is the
purpose of this study.

This pretty well completes our review on the #ffects
of Vitealn I and whoat germ on performance; and now Just
briefly wve will review their effects on the elecirococardio-
graa. |

There have been many eleotrocardiographio etudies of
the effects of exerclse, but most of them have desls with
either the acute or chronie effeets.

Lepsgchkin hes reviewved several studles on the effeots
of atlletic training on the eleotrocardlogram. ¥Following is
e sunmary of his findings.. ‘

The resting heart§ rate is usually slow in persons
enpzzed in athletie training, the P waves may be low snd the
P-R Interval iz prolong:zd beyond 0.19 seoconds in 5-20% of
the casee, especially in persons engaged in athletlce for
a long perlod of time. The duration of the GRS axis in a
large group of athletes had an average of 500, and tha$
the duration of the 0OKS ranged frocm 0,07 to 0,11 seconds,

: 1
’ th. H, Ershoff and E. Levin, *"Beneflclal Lffect

©f an Unidsntified Faotor in wheat G-rm Oll on the Ssimzing

Performance of Guinea Pigs, " Federaticn Procreding:, (Amerie

ean Institute of Nutrition) March 1955, vp. &.1=432,
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24
and exeeedcd 0.10 eeconds in l.4% of the cases} the everage
being 0,037 seconds,lt5

The voltaze of the T-waves in athletes was found
elevated in the great majordty of cases, especieslly in long
distsnoe track men and in chamnlona, On the averaze, the -
T-wvave was found to be about 363 ) with the values
grester in young persons and at low heaprt rates. An invere
elon of ¥yy and Tyyy in athleties was asoribed to excessive .
training or %o fooal 1nteotlon.u6

The 0=T duration in athletes wes found elevated
relatively, snd in outstanding performers and long distance
runners it may reech as high as +30Z. The inerease of this
Q=T could be observed during the eourse of ¥raining., Lepeschikin,
however, 8lao reports a couple of gtudlss where the relative
Q-7 was found shortened in athletes, especlally at heart
retes below 60,47

- Tyttle &nd Koms in thelr study of eleotroosriio-
grephie chongea which mizht be brought about by an entire
season of phyelool trainlng end sthiletlo compretition found |
elight ohangec in 4, or 8,3% of a group of forty-eipht hraltny
young athletea. In forty three of thelr cases there wa3 no

uS”ugenO Lepesohkin, Eo&ern Elegtrocerdiocrroty
Voluneé I, The #illlsms & Wilkine Comneny, 1951, p. 264,

&6;b;ﬁ.,-p. 265,
u7mlgo » Pe 2650
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difference between the electrocerdiograms which were mede
at the beginning of the training period and those obtained
vhen the men were at their peak., However, -hysicsal traising
444 decresse the reating heart rate, 8

-~ Messerle revorted that training not only csaséd the
T-Wave %o beeome higher, but lowered the ventriculsr peaks,
and greatly inereased ‘the duration of qms,%?

In several of Cureton's sponsored studies the T-Wave
of subjects fed wheat germ oll improved more than the oné's
fed cottonseed oil. In Farrls study, the Te¥ave of the wheat
germ oil group improved twice &s much 28 in the sottonsced
il group,’9 . ¢

In another study at the University of Illinois the .
T-vave daring 12 weeks of pre~tralning impreved 1.12 mm.,
then during the six weeks pf wheat germ 61l feedingz improved
2,90 mm, ' In oontras® %o this improvement by the wheaet germ
o1l group, the controls averaged a loss of ©.13 mm, in the

48y, .. Tuttle and Horace M. Korns, "Eleetrocardio-
graphio Observatinns on Athletes Before and After a Season of

Physical Train Ameriean Heart Jourmal, 21, Janua
J'ge 1951, ». ’;:gg : r"

b9N Messerle, "Die Veranderungenim Elektrokardicgramm
bei Karperarbeit,” Med 60, p. 590, 1928,

50y1111am A, Ferr, "The Effecte of Wheat Germ 01l
and Vitamin £ on Physical Fitness," M, S. Thesis, Physieal
Education, University ot Illinols, 1950, p. 92,
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26
first 12 weeks end a further loss of 1.54 mm. Auring the
1as% six weeks.ol
. In Vohaska'g etudy the T-wWave of the ECCG lost some~
vhat somnered $o0 the non exeroised eontrols. This was
éreiited as rossibly being Gue to a type of nervous fatisue.52
The results of the T-¥ave of the eleotrosardlogram
in Cureton's work om middle aged subjeots shows a trend of
ovidenoe favoring the exerolsed group which took wheat germ
0oil. The mean gain of this group was from 9. 84 mm., to 11.04 =m,,
a galn of 12 208, end a signiricant chan e of (t=2.80). Tho‘
two groups wero 1naiyn1ficant1y dirferent, so the gains were
attriduted wholly to exercise.53
Cureton has ostabliahed gome interpatinp figures on
v:rloua tywes or aubJeots in regerds to tholr T-Waves. Nany
dobllitated aubjeoto had TIV y vaves as 1ow ar 2 %o 3 MTe ,
and most of those oould hardly walk on the treadmill the
aversge student at the University of Illinols score is

9.8 mm,, Olympio.bwimming and diilng men aiefaged 17.0 mm,}

ol

513tevo Susic, *The Effects or Treining and a Dietary
Supplement on the Te-Wave of the ECG, * M. 8. Thesis, Physisal
Eduoation, University of Illinols, 195¢. P. 53.

szhillIAm J. Vohaska, " he Effects or Wwheat Gernm 011
on the Carlovascular Fitnees of Varelty iirestlers, " Urbana,
M. S. Thesis, Physical Educatlon, 13752, p. 43,

53Thomas K. Cureton, "Influence of vheat Germ Oll ss
a Dietsry Zupplement in a Progrem of Conditloning Exercises
with Milddle=Aged SubJects,‘ The Regesrch fusrterly, Decexber
1955, ». 400,
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a collection of top traok and fleld stars averaged 15.9 mnm,}
John Marshall measured 18,7 mm,, and shortly afterward
broke five world's records in swimming; and Roger Bannister,
Just prior to breeking the four-sinute mile had e T-Wrve of
27.5 mu.S¥

"Many of our other experiments have shown the gain
in trhis immortant messurement as associated with irprove-

ments in endurence.55

Summary. In recent years great &dvancements have
contributed much to 6uf knowledge of the nutritionzl needs of
our body. AThe value or_wheat germ oll s8 a dletary sunplement
i1s still unanswered. Kany experiunsants geem to fsvor wheat
germ oil &3 beinz beneflelsl to ethletle performence, but
g0 fer there 1is no satidfectory evidence to prove 1t so,

Cureton firmly belleves thet wheat germ oll alds those
who oconsume 1t under proper conditions. In most of the experi-
ments oconduected by Cureton he has attemoted to bring out the
point that wheat germ improves the encdurance of the athlete.

Dr. Shute has made great clalmns for the effect of
Vitamin E on our health. For yesrs it wss generslly accepted
that the averaze human wes not lacking in Vitamin E. FHowever,
recent studles indloate thrt the averars Amerlcen diet 1

lsoking in Vitamin E.

5%IQ&1.. pp. 402-5403,
55Ipid., n. 403,
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There secems to be soms Alsagrecuent as to whether or
not wheat gera oll is a good source of Vitomin k. Rerardless
of the Vitamin E content, there 1s the vposalidbility of socue
other substance in wheet germ o0il to ald perforzznce,

Athletle trziningz ecems to affect the electrocsrcio-
gren cata to a larre extent., The pulse rete slows down,
P-¥aves lowsered, P=-R Interval prolonged, CH3 duratlion pro=-
lonred, and the T-waves elevated.

Cureton hss performed many studles on the effect of
wvheat germ o1l on the T-vave., In several studlies the results
indicate that the Y-'ave of the wheat gorm oll groupts
{improved more than the T-Ysves of the aantrel groupts,.
Seversl of Cureton's exneriments incloste thet & high T-ave

18 relatsd to endursnoe.






CHAPTNR TIT
KLTECDOLOGY

Cne of the flrst end meat rertinent considerations

in a study of thia type 1s the grouping of the subjeots,
Twenty tro subjects, &1l untresined colleze freshmen volunw
teered for the exprriment. Two groups were neaded for the
sxperiment, Group A, the exnerimental group and CGroup B,
the control group.

- The formation of groups for experimental durpodcas
can be accoaplished (1) by rsndom ssmpling--the rendom
assigning of individuals %o the groups, (2) by pairing,
(3) using siba or littermates, (4) by matching dlstributions,
(5) by using the ssme person under all aspecte of the experie
ments1l desirn, Greatérfprecision is obtaiﬁable Sy using

method 2, 3 or § then in method 1 (random'assignment).sé

Experimental gesign, . Prior to, the initlal training
veriod, &ll subjects ran & half mile and their times were

recarded to the nearest half second. The subjeots were then -
paired, on the basis of their scores in the half mile run.
Very oloese pairings were posaible with elghteen of the

56@u1nn Molemar, Iayohologdopl Statigtics, (second
edition, John wiley & Suns, Cs, hew Lorx, Chavwsn & liall
Limited, lLondon), pp. 363-364,
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subjeats, vhich resulted in nine reirs., 7The rem-lning four
wore kept ss reserves, two in the A group, &nd two in the B
groun. During the second weelr of traininz, osne of the sub-
Jeots hed to drep out of echccl due to en emergoncy, and
fortunstely one of the reserves hed a tine gcore within a
half seoccud of the &royr out., Thlz left & toterl of nine psirs
in each group, $two rcegerves in Croup B, end one reeserve in
Group A.

Using mean georea, the A grouns timnes totsled tuwo
minutes, forty nine and el hty eight huniredths seocndis
{2:49,23) as comrred to the B zroups mesn of two minutes,
forty nine &nd seventy seven hundredths seoondas, {(2:43.77),

or .11 of a second higher for the A groun.

- Ireipning prorram. The subjects of both grouvs

trained three days & week for seven weeks with the objective
of improving their times in the half mile run. The Michigan
$tate Unlveralty Treck cosch assisted in setting up the
$reining progrcm, anh the progr:m congisted premarily of
stretouing exarcises, sprints and overload train’ng, (running
fsrther each time than the actuzl distrnce for record). ¥Half
mile tisnss ware resorded each ek throushout the experiment.
Includinz the inlitiel run, seven teats were made in all.

During the experiment the sublect: renorted on Monday,
Wednesdry and Fridey for one hour. They took their nills 4n
clasa on these three deys and were 6lzo Lzsued nilla for the
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following de=y. Each subject wes given a reserve bottle of
pilles in case of absenses, Over the seven week period there
were only 14 gdbsents out of a possidle 420, None of the
subjects was ebeent more than one dry ner week, &nd no cne
missed more thén tv0 drys for the entlire geven weeks of
iraining.

On Vond-y and Yednesdry the entire period wea spent
exeroiaing end running (orimerily overlond). Each aubject
wag given the seme amocunt of exrrclse and treining each day.
On Friday 6! each weekx the subjects were tested for thelr
best time in the half mile run. The entire progrem of

feeding, exerelainr, and Punnine was supervised by the suthor,

Ell& $ile 2“_ The helf mlle run wss gclected rs the
test ror enuur=nce.k It wzg thourht thet the tezt would not
be 80 severe thet the gubleets would not finierh beccuse of
lsck or tr»inind, _nor was 1t 80 ecgy thrt the endurance or
®ach aubjéct would not be ‘taxed. The method used in the
tlr‘t running, which 1ncluued the bulk of the sudjects,
vas the divlding ot thp subjJeets into two grouns with esch
subjeot in each groun having a rertner in the ornosite group.
?hun by running one groun at a time, and with the suthor
calling the tine fo the closca?d hzlf second as the runners
qfossed théwtiniéh mark, the times were recorded for the

subjects by esch one's partner who was not running., These

times were recorded immedistely. The gecond grou» wrs then

timed in the same manncr.
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In subsecuent testings, the sudbjects were £nlig .
iato feur groups aseorcing to their previous timez, which

perved to put some competiticn inte the run,

antrolé. The'cbnstnnta 15 the exwerimont were the
ncthod or traininp. the uniform, which we.8 gym shorts and
rubhor toled tennia snoes. the incoor 1/8 mile treck, the
hour of trtinlng bcing Mondey, Wedneedn y and Fridey from
9-10 A.h.. thp amount #nd tyre of training, and the ingestion

of four geietln cepsules drily between 9-10 AN,

‘Yerisble., - Tre varindble was the contsnts of the
esapsules sonszumed by Group A, the exneorirentsl grour, whioh
sontained 6 minum (0.37 ml.) of fresh vheat germ oil. The
controls or B group, eonsumed four cansules of the geme size
whioch were plasebos containing cottonsered olil which provided
arproximately the same number of orlories per c2nsule end
cuplicated ths fatty acid distribution.

- I% was impossible to control the diet ocomnletely,
but the sublects were sdvised to rely on the food served
to then in thelr dormitories as nuch as posslible, and to
teke no other életery sunplement during the courss of the
experiment. : The subjects were elso reaquesgsted to refrain
‘T¥om any othey type of nhysicnl activity other than thelr
‘taining which airht increace thelr endursnce over the

seven weeks perlod.
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) Q ogpam, Eleotrosardiogrsms were taken
Just prior to the seven weeks tralining preriod. Standard
leads 1 & 2 were recorded for one minute end then standard
leada 1 & 3 for one minute prior to exercise. Then the
subjects ran on a powered tresdmlll at a rate of six miles
per houi for five minuteé, (1/2 mile). Immedlately uvon
oompletion‘or the rﬁn the subjects lay cdown end after a one
minute intervsl ECG's were teken on leads one and two for
one mlnute.’ This same process was repeated at the end of
the seven weeks training period so oomparisoné could be
made between tho two grouns. Again the 1/2 milé distance
waa decided unon &s & §roper distsnce to insure that every-
one would comnlete the test.

The half mile was run on the treadmill with the leads
connected to the subjeot s80 as %o insure prover connections
on the ECG after e one minute interval.

It Qhoul& also be noted here thst two ECG's were
tsken pribr to the seven weeks of treining, the first one
to ﬁerely ramiliarize the subjects end the author with the
method of testinz snd running on the powered treedmill, ete.
It wes felt that this helred relieve some of the tension that
acconnanies fﬁnnlng on the treadmill for the first time.
Then the gsecond ECG was tsken the following dry, snd these
were regarded as officlsl records.

Care waa nlso token not to take the tests within one

hour of & msjor meal, Also, in oruer to avold emotioncl
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influenges of annrehcnsion and excltcment, the tests were

given in aa relaxed &n atmosnhere aa was por:-ible,

Cregenizstion end ensly=is. An individusl data sheet

was kept on each subject throughout the exveriment. Each
time the sublects was tested on the 1/2 mlle the results were
recorded on a tabulation sheet. (8ee Table VIJ The mean

scores of each group were elso tabulated each week, (See

Table I.)
The analysis of variance was employed to statistically

anslyze the dsta collected on the hsalf mile run.

The “t* test was employed to enalyze the electro-
cardlogram dsta. All 21 of the subjects were used in the
¥t" test. Following is & breskdown of the various "t"
scorea tabulated.

1. The differences between Group A's before condi-
tioning before exercise socores ves, Grouo B's before condi-
tioning before exercise sgcores, This included measurements
of the pulse rete, the vecotor, the lengzth of the imnulse,
the amnlitudes of the *P* wave; the *T" wseve; and the % H3W

wave, the "PR® interval, snd the “CT"* interval for lead one,
L]

in

and the amplitudes of the "?* wave, the "I'? wave end * .

weave for lezd two.

2, The ssme method wra repeated for dbefors condition-

ing, after exercise va, after conditioning efter exercise of

the groups.
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3. *t" scores were rald on the game frciors by combin-
ing the data of both grouns to determine the effect of
econditioning on the ECG dsta. To find the level of sizni-
ficence rezular *t* tables werc used.

e
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CHAPTLR IV
RESULTS AND DISCULSICH

fnelysis of deta of the half mile run. BRBoth groups
improved in thelir ability to run the hslf mile. This fsct
is demonstrated in the mean weekly scores of each group.
(See Table I and Figure I.)

The analysis»pr_varlance uzed to statisticslly enszlyre
the dsta collected on éhe helf mile run revesled the following!

Ii’Aanyhlt‘of Veriancs=——Groun A (7 runs)

This pave an"F' ratio of 1. 64 which was below the 7
2.28 needed to be significent at the .05 level, 2 breskdown
of the final ocompytations is given in Table II.

2. Analysis of Varlance--Group B (7 runs)

This gave an *F* ratio of 1.33 which wes below the
2,28 needed to be significsant at the .05 level. A breskdown
of the final computations 1s glven in Table III.

3. Analysis of Varience--Croup A vs. Groun B

When comparing the difference in improvement between
the two grouns aﬂ"F'kor «11 was found. 148 waa not statise-
tically significsnt, s an "F* of 3.93 was needed to be
slgnificent at the .05 level. A breckdown of the final

computations is given in Table 1V,
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|
TABLE I

RUINING WEEKLY ME.N SCORES FOR GROUYS A 4D B

—— ==
Group A Group B
week 1 2,832 | 2,830
2 24786 2,792
3 2+,679 2.746
b 2,658 2,706
5 2,790 2,627
6 2,586 2,660
7 2,560 2,604

2,700* 2. 704*

* Total mean SOOre
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TABLE I
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— —
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Week 1 2.832 2,830
2 24786 2,792
3 24679 2,746
L 2,658 2,706
5 2,790 2,627
6 2,586 2,660
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L2
fn-1lysis of the drts ef the EZ3. The “t* test employed

to statistieally anelyze the electrocardiogrem data found

very few significant Adifferences. The "t* velues ere pre-
sented on Table V.
Signifilcent differenges,
1., ¥When comparing the pulse rates of the coumbined
"A3 and *3" Groups of before conditioning before
exercise Vs, sfter condlitloning before exerclse,
a t of 3.76 was found. This 1a sicniricsnt at
Pe, 001 For a *t" t» be cilpnificant st this
level witnh 4O degrees of freedom a "t% of 3.55
was necessary.*
2, ¥hen comparing the rulze ratez of the comhlned
2% and *3* (lrouns of before conditioning after
exerclse vs. the after conditioning after exerclse,
8 "t® of 3.46 was found. This is sisnificant at
Ps,01, To be si-nificant et this level with 4O
degreee of freedom a "t" of 2.71%* wes necessary,
3. When comparing differences of the vectors of
lesd ~ne for Croup "." before exercises vz. the
Group "3" before exercise & *t" of 2,71 wes found,

which was significsnt at P=.C2. For s P=,02 with

o ]

®*As the improvements in pulee rete were only signifl-
eant after combining Groups "A" snd “0¢* 4t is concluded that
the differences are due to conaitioning end not due to the
Yariable of the wheat germ oil.,
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19 degrees of fraedon a "tf of at lesct 2,54 w8
neceassry.*

“hen comnerin~ the vector Alffesrences of Croun "A"
end Croup "2" pfter exerclee rrnother sicnificant

" of 2,96 wes foundl. Tris fe sirmiflcsnt ot

" Pe,01, To b simnifie nt ef thle level with 19

.- .. Cegrees cf friedca & "t" of 2.26 wzs needed.*

®Aa the simiflcont chen-r23 in th2 vectors
sy vhen Croun "A"g diflfcrences were comnsred to
éirferenceas 1t 1s oonsidered by the suthor to he &

feeding of the verlahble of vheet pera oll.
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T-3LE V
wL® V.LUZS Or ECC DaTa

e ]

ECG CTQup A up A Crouns Groups
Meeasurezents cﬁgﬁp 3 gﬁ%ﬁp B Comg?hed Oogﬁgggd
Recorded  at reet efter exorcise rest exercise

Lecd One ‘ : '
Pulse rate =422 25 36767 % 3 L5FERE
Veotor «2.71* «2,96%* «18,00 -
Lenzth -.Zl 2,04 «33,00 -,19
P ¥ave . 7 «05 .0& -.08
T nuve ¢18 50 18 -,08
2R3 Yave 1,08 - -,03 23
PR Interval 15 35 ®qe05 o 02
) o Intorval .10 009 .08 .19
2T Intervcl 1,70 Nl 16 06

Leczd Two ’

P Yuve v .36 005 037 ‘028
T vave «08 04 12 o3
2RS Yave +16 1,95 =68 *e28

——

#5icnirionnt at tho 02 level
s3cirnificant at the (01 level
*secqionificant at the 701 level
*arscionifioant at tie 401 level

I
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“Eelf mile run deta. The hynothesls uncn which this
oxperlmeht wes formulated wea besed on the thecry that the
dsily inéestion:of four eix-aminum (0.27 ml) caveules of fresh
wheat germ oil wculd improve the ablility of untrained college
freshmen to run the hslf mile. It was also hywothesized that
the‘wheaf germ oil would heve beneflcisl effects unon selectzd
ereas orfthe cerdlac function.

The final analysis of the herlf mile run dsts inclcated
no signiflcﬂht ohangree that could be attributed %c the whesat
gerx supplement. However, a closer look st the dete reveels
thet the'wheat germ pgroup did imnrove more then the nlacebo
grouw> in severcl factors. A rlsnce &t the figure showring the
timea in'minutes and seoonds for the two grouns culckly revesls
that tﬁézwhe?t'qerm nil groun bettered the plscebo groun by
.CLL or 2.6 seconds.>?

“ The expgrimental group hrd better scorcs in each trisl
runﬁgxceét thé fifth week., The rise in the curve at this
time wes due aimbst entirely to cne subjects time. (Ses
Flg&re I;) This one indivicusl's score Jjumned from 2:41 in
the fourth trial'to 3134.5 in the fifth trisl. (See Tsble VI.)
This was aﬂ 1nLrease of 43,5 seconds. The subject had no
explanation for hia poor showing other than he Just dilan't
feel lika f@hning. ¥od this subJeet matched his time

of the orcvious week the mean score would have been

57See Flgure I.
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TABLE

Vi

WEEKLY HALF MILE REZCORDINGS

L6

1.‘
2
Gl 2139 Ridl  [3:34.5 12138 |2135
: 5 2142 - . t:az 2:40 2139 . {2130
5 2:43 {2139 | 23130 PR32 [2:32,5 {2130, 12:29
6 2;43 | 2:45 | 23142 ‘.Fm. 2136 |2:32.5 | 2129
7 33103 | 2159 2:49 R346 2:59 2:46 2144, 5
8 } 9102 | 2:86,5] 2150 - 2:49.5 |2:47 211
9 9190 | 3110 | 2:56 p:ov 3101 fee= 2150
GROUP B
W'ﬁn Ftut Test |Test 4‘"l‘ut
Subjec 1 2 3 I 5 6 -
Jhoooo] 2832 f 2336 ¢ | 2142 Ri31.5 (2130 [2:30  2:27
- pany 2137 | 2135 2:39 140 — 2:40 2134
)’ 2139 .| 2145 | 2:31.5 B30 |2:20  |2335 |2:29
N 2341 | 2344 2152 142 2:142.5 |2:46 2139
5 23141 | 23139 2134 135 —— 2130 2127
6 2145 | 2346 2132 136 2131 2:44 2133
7 o} 3:i0L | w=- 2157 152.5 |=== 2152 2150
oy X 3102 | 2158 | 2:54 pi52.5 fem 2150 | 2143
9 3:30 | 3:17 3:101.5 Pi01.5 [2155.5 |=== 2:46
e :

*Recorded to the nearest 4 second,
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k?
very clcse %6 the previous week, This fifth werk run 1is
the onliy time that the oontrol grou» dettered the exnerie
mental groun, .

In the dircue=ion of the lixzitatlions of the study, it
wvas mentionod that the laock of time wza a serious handican
to the study. A cloze enalyeis of ths half mile run further
points thls oute The greatest pereent o6f imorovement waa
gained by thoie sudbjects with nocP tlmes to dbeain with, and
ft's cuits likely these boys were in poorp physical ahapa and
would hove benefited a great derl by a ¢ouple of weeks of
conditioning bvefore beginning thn testing.

Flectroe: rilrrem data, Two of the four signl{iéant
differences ro&nd when émploying the ;ﬁ' aﬁalysis to the LCCG
data were gained by dombininﬁ the experlmental and control
£rouna &atg to geﬁ the effcet of éundltianihg on oardiaé
function. Thése differenéea yere in the'pulse retes of the
éubjecta.? A "t of 3;76‘ﬁﬁg sﬁtiaraétory at the .Cdlvlével
for the daté 6n the Bcfore Ccn&itioniné va. Aftor Concitionne
inz prlér to exerclse., A "t" of 3.1:6, signiriécnt at the .C1
level wna found vhen compsrihglthc éame dsta efter excrclse.

ﬁhén theﬁé grme comr risons were ﬁade ocn the dirrei-
enceg bet reen the grouns instz:d of the eombinecd scorcs very
smsll "t" geores were obtoined, and were not cloze to being

statistlcelly einiflosnt., (Sce Tadlo V,.)
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L8

Therefore, it 1s concluded that the drop in pulse rate
wag due to the oonditioning progrem &and not to the effect of
the wheat germ oil. |

The other two algnificant differonces were found in
the veotors of the two groups. Vhen running a % on Group
*A"'g differences vi, CGroun "B"'s differences before excrcise
&."8" of 2,71 waa found which is significsnt &t the .02
level. Likxewviae, whon coupsring the same differences efter
exercise a *t? of 2,95 was obtained which 18 signifiocant &t
the .01 levecl. These differences were found only when Gome
paring the groups separately.. A very emall insignificant
*t* was found when combining the groups déata. Therefore, it
féoms quite rosaldble that changesz in veotors are due to the
variable wheat germ oil.

From & review of She literature we had expeoted a
possible inorease in the T wave for the experimentsl group
éver the eontrol group, or at lesss an inoresse when gou-
bining the .twe groups to get the erffeet of condiitioning on
the T wave. However, there was definitely no lmprovement .
poititing in favor of a higher T wave due $0 elsher the
variable of wheat germ oll or the effects of conditioning.
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CHAPTER V
SUyhuX, COMCLUGINNG AND ELCOMIENDATIONS

sumsarpye, Iweniy-t.0 sudyects, all untralned ocllegs
fresnuen voluntcered as sublects for this experinent. Frior
to the initlal traiuing period sll the subijeots ren & halfl
mile ard thelr times were recoried to ihe nearest helf second.
Also, before training was begrn, two electrocardliorum
recoris were tsken, uslng tae three standari leads, first
at rest sid the soecond after runiuing a haifl mile on a vowored
trexdalll et edlx milez an hour,

Tha subjeots were then groured, on the bssis of thsir
tives in the helf m¢le run, into tvo matehed frousts., Lach
subJect wes n&i*eu as ciosely ss nossible to snother subject
in his onvosing groun. Four subjscts were not grouded, butb
cbntinued to treine After tvo woeels of trolniiugg cie subject
in Greun A dro—ed from schocl. Cne of the reservea times
was very close 80 he wes installed Into the ex-orinental groun.
Thls left.a tot:l of nine matched grousa, t.o roasceves in the
contrel group snd one reserve in the exnerimontal proun to

complete the experiment, The subjJacts were then riven four

capsulea of wheat germ oil (0.37 ml) daily for the remcinder
of the acven wecks program. Durlns the seven werks of trrining
the subJjeots were teated once each week for their best time

in the half mile run. Inclucing the initisl run seven teats
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<0
were made in #1l1, Upon corpietiol of the finsl weck of
training and sesting for tile helf zils run, the electro-
cardlosrem and tresdmill tests were repeatzd, Tho mersure-
ments were iren tabulsteld forr furiher uss in eonputing and

eomparing the results,

Cﬂnclun;onQ._ The rollowing oonclusiona can be dradn

on the basis of a statisticCI enalysis or the data:

1. Thero wes NO olﬁnificant dirferepces in_the hﬁif
mile run times between the Wheat G;rm:Oil Grdun and the
Plééébo Crohn. Both proaps, however, 1ﬂﬂroved in their
nbility to run the half mile. ~4 A

2. The finsl mesn soorés of the experim&ntal group
were ,0l4 of a minute better than the control groun, but
this was not enouzh to be statisticelly sipgnificent. The
% rgtlo of only .11 wes found wheress a rstio of 3,93 was
needed to be silfnificant at the 57 levcl,

3¢ In &nalyzing the electrocerilosrrm dets the only
elonificent differences were found when commrring the vectors
of Group "A" to Groun "%,

L, Both groups showcd & sisnificant drep in pulee

rate end 1t wra conclucded thet this 1la due to conditioning.

Pecormend-otions. Even thourh the results of this

experiment did not show & siznificsnt eflect of +heat gera

011, there 13 the reed of mors research in the flecld, uslng
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& greater number of subjects, more controls, and a longer
treining veriod.

A pre=training progrem prior to the inltiel trisl run
18 strongly reoommended. This would eliminate the ohence
of the fubjects having poor initisl run times becsuse of
poor conditien.

The number of constants in this study were limited.
There were no controls on the sutjeots! ¢iet other than to
teke no ecdditional dletary sunplement. The amount of sleep
wes not controlled at sll.

If at 8ll possible, further experiments should be run

where subjects are under strict institutionsl control.
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FIGURE II
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FIGURE III 59

DIRECTION OF THE ELECTRICAL AXIS
OF THE HEART AS DETERVINED BY THE
HUMAN BELZCTROC RDIOGRA*
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*Method as devised by W. Einthoven in 1908 and further
designed by Carter, Richter =2nd Greene-- Bulletin of the Johns
Hopkins nospital, January 1919.

‘WXPLANATION OF METHOD == 1. From the electrocardiogram of
T.ead 1 note the values of R] and S1, and whether each is plus
or minus. (Above the base line is Plus, and below is minus.)
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Add these values slgebraloslly, Ry and S; thus (£Ry 5.
Then plot this value on the side of triangle merked "Lesd 1l."
(Plus to the right of O} minus to the left).,

2. Similerly find the plus or minus value of R3
end 83, Then plot this value on the side of triansle mnrked
"Lead 3." (Minus to the right of O; vlus to the left.)

3. From the point plotted on the "Lead 1" side of the
triangle follow a line that 18 perpendiculsr to this side;
end simllarly from the point plotted on the *Lead 3% side
of the triangle, follow a line thst 1s pernendicular to this

alde, where these two lines meet 15 & point on the eleotrical

exis. Through this roint draw a line from the center of the
circle to the circumference end here resd the ancle of
direction of the electrical axis.

L., The NOXMAL direction of the electrical axis lies
within the lower richt hsnd quedront (between O and +90;)
the RICHT axis deviation within the lower left hand cuadrsnt
(between +90 end 180) and the LLFT axls deviation within the
urper right hrnd cusdrant (between O snd -90),

.
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