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Leon Norman Fox

1

emnt 3; 17113 E’ro‘olrm:

This oxnorlmont was designed to determine the effects,

if any, of a daily oral sup loment of wheat germ oil on athletic

performance. ~The effect of wheat germ oil upon selected tests

of corfiiao function woo also studied.

m£2; Eli Stub-32':

There is at present a w deeproad.bolier that physical

performance can be imorovod by the use or special fooa'

couplemonta. whore real deficiencies exist there is little

question that physical oerformenoe is hindered; the real

problem is what can be done by dietrry measures to improve

the perto nonoe or persons who are not clearly unsorted or

malnourished. Hony conches and athletes seem to think thrt

wheat germ is such on energy food. Rtudioo throughout the

world are being confiuotea to determine whothor or not whoot‘

gorm enables the body to build an glycogen (Muscle fuel)

reserve. The concrete roots which own he adauood are few,

the rolevént literature 19 voluminous, but frequently unsat-

isfactory. The many ouestiono that con be raised to wheat

germ indicate tho need for a great amount of :ork to be dine

in the area.

ggtgooa £131. Egogequre:

Twenty-two sobjeota, ell untrained college freshmen

volunteered for the experiment. Of those twenty-two subjects.
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Z

clcvsn formed the experimental group and received the wheat

germ capsule, while the remaining eleven subjects received

the placebo (blank) capsule. Half mile run scores were used

to pair the subjects. Each week throughout the seven week!

experimental period the subjects were tested for their best

time in the half mile run. Electrocardiogremo were taken on

each subject at the beginning and end of the seven weeks

experimental period. The analysis of variance was employed

to statistically analyze the data collected on the half mil.

run. The "t' test was emoloyed to analyze the electrocardioc

gram data.

gonclugiong:

1. No significant differences were found in the half

mile run times of tho two groups.

2. In analyzing the electrocardiogram data the only

significant differences were found when comparing the vectors

of the two grouoc.

3. Both groups showed a significant drop in pulse

rate and it was concluded to be due to conditioning.

4 ”l \-fa : ——«L—n .</'I f(94.1—45ng flis‘kfirté, :: yf—Q

HenrykJivhontoyc \]»

Major Adviser
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CHAPTER I

IBITE-102330 TIWE

..—Wog_§ 33 “E.1. There is at present a. wide.

Iprehd blliif that phyliohl performance can be improved by

batta- dicts‘imd tho-"nu 0141390191 foods and food conun-

tntoa. where real deficiencies exist there is littlc

question that physical performance is hindered: 2210' 2.11 __

problem in what oafi‘bo‘ done by notary honour“ to inpron

tho parrot-man“ or person- who no not oIme‘undorfld or

ulnouriohod. The concrete facts which can be adduced are

row, the relevant literaturo‘in voluminous, but frequently

“saturate". ~01: tho other hand. coat of the «mat

”magma: claim: for tax-ion: dictary maaupes' have some

ml or‘anppododrtheoréiioal halite} ”

tho provision at rcod tor'fiho-aupport or physioul work

in obvicucly primarily!” than pal-pout“ implying fuel to

tho working maul“. inc hon-rum? tho kind one. relative

amounts of foods supplied. mu an important different is

basic to all theories About diet ‘and muscular. perfomonoe.3

lAncol'Xeyo, ‘Phyaioal Performance in Relations to

Diot,‘ Federation Proceeding-c, Vol. 2, p. 154, 39:31:. 1943.

4'?Ibifi. ”n. 165
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In wheat germ oil an.energy (code-that is, does it

[Itq;enethlete more power and endurance? New concepts in

physical training and coaching methods include adding Wheat

derivatives to the athlete-L apt for endurance. The-

tthlctio journals and coaches magazines are including wheat

germ in their advertisementsifi Coaches across our continent

are spending huge sums of money on wheat germ_in various.

forms.

Are these coaches right, or wrong? Are they spending

money needlessly? ‘1: they are right in their thinking,

shouldn't all athletes take advantage or this newiround

wonder fuel?

"Many ooachee~end athletes gees #9 think that wheat

germ is such an energy food, and studies throughout the world

ere‘being conductcu to determine whether or not wheat geruwoil

enables the body to bulld;up.glyccgen (Insole fuel) reserve.

"Meanwhile, many athletes-Who've made wheat germ oil?

a daily diet additive have turned in “spectacular performances,

especially in truck eni.tield, and swimming"?

In recent years greet advancements have contributed

each to our knowledge of the nutritional needs or our‘bcdy.

Medical reseerchers are interested in all the claims made

about Vitamin E. wheat germ oil is considered one of the

3Thomas I. Gureton. “mat ebcut Wheat Germ, " SCHOLBI-IM‘

Coach. Novembtr 1959, p. 2hr.
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richest sources of clnhawtcconhorol, one or vitamin L's

moat active'compoundc.“ .

Therefore; if wheat germ oil docs build up muscle fuel

in the bofiy,-it coulq be the Vitcmin 8 content thnt deeervee

the credit, or roseibly wheat germ oil contains afifiitional

cryogenic ciao to performance.

The idea that underlies all athletic training is thét

inorcnead muscular efficiency, cardiac or skeletal, or both

can be achieved through training. After suitable exercises

muscles hypertrophy contract more powerfully nnu rapinly,

ani reaperation and circulation are improved. It follows

therefore that the muscles used for average activity poeaesa

unused reaervee thnt can be crllea on in one. or emergency.'

These some nechnnieme must operate in e bnormnl mueolee, in

muscles weakened by aiseoee, which often noeeesa uneuapeotea

reserves too. A drug x‘ich 1&“POV88 the efficiency Of a

diseased muscle may not have mgoh to offer so called normal

heart or skeletal muscle. But what holpe the no col nuacle

muct benefit the aubnornal.5-

To the average doctor by increasing the muscular

efficiency of c normrl man to make him a champion athlete is

 

T —h

ATE anyc10ficdin Americana, Vol. 33, £noricnn Corwora-

tion, new York, Chicago nna washington, n. 5&3. -

( q "I H T1" ,. _ _ 9 I? ‘1 .

)Tgo nuinary, ”noitorinl-Ihe StPUf”Llng nonrt," vol. 8,

by the Ehute Foundation for Modionl flesccrch, London & Canaan,

p. 23.
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not very important. But to do as much for a aémagcd heart

muscle has created a lot or inter:st among -modioal man.6

Han; men in the field of vittmin research fool thr.t we

are lacking Vitsmin E in our diets. fine of the things thct

hos hold bcoh rroofn tion'or Vitamin E fiefioiency in mvn is

the airfioulty in or;134mmg quantitative ch.:oios1 mothocs to

the anal§sis of tissues or tissue fluid. There are several

mothofis available which are relicbly accurate when saplicd

to cure p.0tgrctgas, but difficulties arise from interfering

ulstcncehen the same methods are used with blood tissues

or complex fool stuffs.‘ Kuoh wOrh nseds to be done in this

fiolE,-bbut unt 11 such accurate biochrmical mehoda have been

developed and beoocc clinically cycliccblc, one cannot cxpcot

our knowledge of vita:nin neflclchoy in humas to ac YOPG then

inforentihl. Tanrcfore, until such biochemical methods are

doveloood, studies are needed to make our inferences as

reliable as possible.7

The mahy questions that can be raiscfi to whoat g€rm

indicate the coed for & grest amount of work to he done in

the area and the author only hopes to be able to contribute

somethin3 to the broaa picturc

Statemcnt‘ggwthe nroblrm. This experiment was designed

to fleturmlne the effects, if any, or a o:.115 oral suafi:cment

5Ihifi., p. 23.

7xlvin V. Poonenheimer, Cn Cortrin Assoc t3 of Sitsin‘g

‘chicicnox. Chfirlcs C. Thomas ruulisher, 19~o, 3h '27
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“action" you “Lon ctnctic'pcrrcrnnc’c." no crtcct ct

vino. COI- cdl-npod Iclcctcd tcctc of cardicc function wcc

clcc ctudicd.

Wet...thesm.

. 1. Ac in moot cxperimenta l ctudies,_therci. the 1

human clencnt to concidcr in thic study. Even though tho

tocting wac corricd on in as ccientific a nanncr cc possiblc,

'nulcn follability can never be complctcly eliminated tron

any human effort.'8l

2. Tho length of the experiIentnl poriod cnd tho

nuubcr or cubjcoc reprcccnt other possible linitationc. ~

‘ L Tnc inability to completely control tho dict and .

Icnncr or living of the subjects is anothcr ccriouc limitation.

Nonc of thcir cctivitiea were controlled other thon tho cctunl

training program. . , . , | 3 A”

, b. Tinc limitations hindered the ctudy inmany recpcctc,

cxpcciclly in not being able to put the oubjcctsthrough c ,.

good conditioning progrcm before pairing than or? into grcnpc.

‘ 5. the nail amount or daily do... by an. cub)”; ic?

another limitation. However. it was felt by tho cathor that“

 

8Steering Committee or the Research Section and tho

Iocccrch council or the Research Scction of tho AIOrIOAI"

.Accociation for Hoalth,?hysioa1 Education and Rccrcction,

. - 0d Agglied to Health, szcica; cationm

« - -1 Revised edition;Washington: Amer can Ascco”$3-

on or_4cclth, Physical Education and Rccrccticn, 1958).’:

p. 302.
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fbnr consoles would be about the limit that an athlete..

would tchegin_onejdny;.r.

 4 bEFIEIii;NS CF Tahoe teen

flecghg.. A placebo was a blank oeosulc which lockc'

Oxachly like a reel wheat germ pill, only it was cOnposed

or gelatin‘inetecfl of wheat gcrm oil.

gzggg.'gf. Refers to the experimental groun eunolied

with wheat germ oil caoeulce."

$33253 f1“. Refers to the control grouo eupolied with

placeboa.

L3§3,Qgg, This shows the electrical activity of the»-

heart with the leads connected to the left arm and the right

arm.

Lagg_zgg,' This shows the electrical activity of the

heart with the leade;connectedjto the right urn end the left

leg, (or c point at the pubis).

Egggg,figtg;. The heart rate was determined by counting

the number of complete cycles for six seconds, (each second

is marked at the bottom of the ECG) and multiblying the total

by ten. This gave the heert rate prior to exorcise. The

came method was emhloyed to grin the heart rate after exer-

cising, exocnt thrt the cycles were counted for thirty seconds

and maltioliod by tuo.

Vec’gg’g. This refers to the direction of the electrical
W

axle for leads one end tirec using the R and a wave: of each.
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The Einthoven method used here is shown in the Aonendix.

Length 311132311g. This 31Ves the electrical potential

of the'hcnrt and was ésined by measuring the length or the

arrow on the-electrical axis.

i'fgfilflézg; This were occurs during the depolarization

of the auricléli 'Thc amplitude of the 'P' wave was measured

to thelneeriit .l‘mm.

“J ‘1' m. Thie wave occurs during the recolorisstion

or the ;entriciec."The amplitude of the 'T' wave was measured

to the niarest”.l mm.

"flggif‘flgzg.?fiihisewsve occurs during the'deoolorizction

or the Ventricieei firhe measurement was obtained by measuring

the emoiitudc ck the ‘Q' and '3' wave and subtracting their

total from the emniitudc'of the 'R' wave. This measurement

has also $8 the hearts; .1 mm.

Lbs-"Eu—Jfl' £29,, 'gifi' Entervsls. The intervals or the

gran indicate_the amount of time the electrical current takes

to pass i'ro; “on.” towthe right side of the heart he were

also measured to the nearest .1 mm.

ii—

L

VF: 71—7—

‘:f i4.ccmplcte ECG cycle is shown in the Appendix.

I
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CHAPTER II

REVIEW OF THE LITERATUEE

‘The fuel.supply of all bodily energy is obtained

from the food we eat. huscles.cbtein their energy or motion

from the combustion of substances supplied by the food.

Specific dieting is a problem in any form of athletic train~

ing.'9-

Is wheat germ 011 an energy food-thst is, does it give

an athlete more power and endurance? Research in physical

fitness hes included many studies to investigate food supple~

cents in an effort to increase physical cerrormsnce. Long

documents on this line of research have been published by

such men as Hellebrendt and Karpovich,10 Kerpovich,11

Henschel.1? and Keye.13

______ ____.__A_ _-_A..

fi

's - 9G. E; Dupein, I'Specif‘ic Diets and Athletic Per-

tormence,; fiesegrgg Quarterly, Vol. 10, 33. 33-40 (Decem-

bPl‘ 1939s -

. 10F.‘A. Hellebrendt and P. v. Kernovich,“Fitneee,

Fatigue and Recupsreticn,“flar Fed cine, Vol. 1, pp. 7h5~76?,

(Hovenber 19fll.)

11?. V. Kerpovich, 'Ergcgenic Aids in Work e Snort."

ucc emen thjQQ‘iesee ch C erterl*, Vol. 12, 3b. #33-h50,

“a, 9 '10 _

1ZAustin Henschel. “Vitamins and Physical Performence,‘

*P. igggnsl ~n e (Minneapolis) Vol. 63 pm. 355-357.

'tovomber 9 3. . '

~ 13Ansel Keys. “Physical Performence in Relation to

Dizt.; ede e on ggpceedinfig, Vol. 2, no. 164-187 (September

19 3.
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9

The subject of Vitamin E deficiency is rather scentily_,

treated in.current textbooks on pathology. Our knowledge of

Vitamin E dates back to 1923, when Evans and Bishop showed

that wheat germ oil contains a factor necessary for the

successful completion of pregnancy in female rats, and for the

preservation of spermatogenesie in the mele.1h

Vitamin E is synthesized solely in plants, so theta

it is found mainly in plant products, concentrated in the

seeds. There are several recognised forms of Vitamin E,

but one, elphn-tccopherol, is the most active compound.

The richest sources of this vitamin are the vegetable oils,

such.as wheat germ oil, cottonseed oil. peanut oil,_and soya

been oil. Host green leafy vegetables, such as lettuce, are

good sources. Host animal products are poor sources. ,Bince.

Vitersin 8 is so widespread, some workers believe it is.'

unlikely that any animal or human diet will be lacking in

this factor.15

” There are many men in the field of vitamin research

who strongly diSngree 91th the theory thet Vitamin E defici-

ency is rare. inst the sverege Americen oiet is often in- L

adequate in avzilable Vitaminshes been  clesrly demonstreted

‘ a.

res—arr

1%.}1. Evans and K. S.Biehon,w2; gietgbo;ig

15The Enngxclooedie émericerie, Vol. 28, Ame-ricen

Corporation, New York, Chice.go, end a'eshington, p. 1508.
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Vic

by‘cnreful calculhticnc 0! Such can no flirrio, Hickman. Jansen

nnd Snico.1‘ ' '

Hicknnn'répcrtc that'thc cvcrcge American inductricli

, ‘3

tartar 3000 Iron 10 to 90 pcr'cont of his daily roquiromentc

of tccophcrolc. He goes on and explains that thin dcficicncy

in furthcr ngrarntca'by large intakes of milk, butter, chit.

‘rcdd and root vogntcblcc, a! well an of rancid and uncut-;'s

hinted fatt.17

Ingol in naiiuna round closely comparable figures for;

Yitahin B in Butch dicta, both during and since World Hhr 11.13

V A bhyciologicnl action of Vitamin E is concerned with

firorcnting mulculnr weakness in young animals. Vitamin E in

an untioridnnt‘nndi in such, helps to preserve the readily

oxidizefi Vitamin A, And to increase its biological activity.19

' -For . nulbcr or yccrc interest was focused on; (1) Th.

affect! 6: Vitamin E on reproduction, (2) Its occurrence in

plant and animal-ticauoc, and (3) Its chemical constitution,

I‘P. L. Harris, K. C. Hickman, J. L. Jensen and T. O.'

8919-. wwnwb 0 Min. V01~ 36. p- 155. 19%-

_17K. 0. D. Hickman, letter, Lance}, Vol. 1, p. 652, 1948.

180. Engel, Pro cedinga Secong International Congogeggg

a m,fi, New York, l§179.

19gollie§i Enc§clo§§§&g, Vol. 19 1955 P. F. Collier-

und Son Gorpcrn- on, cw or , p. 279. ' .
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ll~

identification, and eynthosie.30 Only reoently has the

interest focused on its relation to physical performance.

Tho leader in this country in attempting to show that

ghett.germ oil in an onergenio eid_to men trying to improve

their phyaiaal fitness is Thomas Cureton of the University of

Illinois. Curetcn has sponsored several studies on the

subject and Itetca'thnt 'Repotitivo stud198 at the University

of.1111noio=phyaical fitness research laboratory indicate

that wiweat germ or its drivetive, wheat.germ oil, aide those

who consume it under prepor conditions and over a long enough

tin. to enable the body to build up its glycogen (muscle

fuel) reserve.'31

Th! xirat of a long series of experiments at the

Universiil of Illinoio was in l9h9, and the results are

given in a thesis by Killiom A.Ferr. Three eub«groupa of

young pon'living in a fraternity house were tested, matched,

and.then ted over 9 period of twelve weeks. One group took

I‘doilrudooogo of wheat germ oil CflDHulefl; another group

took synthetic Vitamin E (alpha tocophorol acetnte) capsulatcd

in corn oil and calculated to bolanoe the Vitamin E in tho

whoa: germ oil: and the third group took placebos containing

. . 1*

A. .4. ._ #A—L

~C.le1n M. xow“‘r.ti"”r, _j Co~*“‘“ c";‘cct3 cf

EigeminE Defiioiengx, Charles C. ihomas Eucliaher, 9&8,

up. 3- H .

Zlfhoues K. Cureton, "whet About wheat Germ,”

ficholeeglgCoach Kovembor 1959, p. at.
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ll~

identifieationi end syntheeiB.2O< Only recently has the.

interest focused on its relation to physical performance.

The leader-in this country.in attempting to show_thst

wheat germ oil-i; en energcnie:eid to men trying to improve

their physical.ritness is Thomas Cureton of the University of

Illinois. Gureton has soonsored several studies on the

eubjeot and states that “tenetitive atufiice at the University

of Illinois physical fitness research laboratory indicate

that wheat germ or its derivativeijwhest germ oil,.eids ghooe

who consume it under prepcr conditions one over a long enough

time to enable the body to build up its glycogen (muscle

fuel} reserve.'31

The firet of a long eeries_of ezyerimcnte at the

University of Illinois was in l9h9, ané the results are

given in a-thelio.by willismqn.rarr. _Three sub-grouse or

young men living into fraternity house vere teetea, matched,

and then fed ever a periofl of twelve weeks. One group took

I:dellyedeccgo ot.vheet germ oil caoeules; another group

took synthetic Vitamin E (alpha tocopheroi acetate) cepeulattd

ih-ooro oil and.ealculated to balance the Vitamin E in tho

wheat germ oil: and the thine group-took placebos containing

an

L—L A ##-

20‘lvin M Ponw‘en timer 1 Certeinn I=rects cfI ix. IL. or”. 4-9

Vitamin“agagioiency, Charles C.ihomasPublisher, T_L8,

up. 3-.

2" - ZlThones K. Cureton,.“shat About P'heet Germ,"

ficholessicgoach, november 1959 p. 24.



..c ."ofiv.

i

I'

'. r

”a. v d‘ '01‘91h -- -‘~-

n.‘tm.w-mwwflw~~fi

 

f

.

.
s
.

, fl.

1 ml .43 T
~
\

“I'-

I‘vj'

‘f
I.

V. 1.

Ti

5.

'9
C

‘I

'
1
7

fi
t
.

h
;



12

cottonseed oil. :Non‘ of the boys knew exactly what they

iron taxing. '

“Th§ Towcvo of the wheat germ oil groan increased

twice on mudh-oa 1n the cottonseed oil group, while no

pocititi offoct‘vné“notiood in the synthetic Vitamin E

groan. Visual reaction time was improVed four times as much

in the when} germ-oil and cottonseed oil groans than in tho“

iynthctié Vitamin E groan.22

l twinning group composed of three sub-groans of nine

Ion each was simultaneously studied and thorc wore no diff~

OrvnOQI toufid‘botvncn'tho wheat germ oil and the cotton seed

oil groupo.23

Two years later, 1950-51, another cxoerimont was con-

duntod undcr'curoton‘o guidance. A total of nine aubjoots

val utedr nix oxnerimcntsl and three control subjects. The

six orpcrifiontal subjects were trained hard for twelve weeks

until they war» no longer improving, or had reached a plateau

on tare. toItC] the all out bicycle rifle, the brechial pulco

tare.teat and tho Schneider Test. For the next six weeks

than. six exocrimento] subjecta were fed wheat norm oil in

the cannula form, and then were re-testcd. The three control

subjects did not take the intensive 'thysicsl conditioning program.

——-— w...

zzwilliam A. Farr, “The Effects of Wheat Germ Oil and

Vitamin E on Phynionl F1tness,E. S. Thesis, Physical Bonn

notion, Univcrsity of Illinois,1950, p. 92.

23gpflg
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On_the all out.bicycle ergcceter test the experimene

tel groeol‘ initial riding tines averaged 247.8 leoonaa,i

introvedmto-309.2 eeconde over the teelve weeks of hero

training; during rhich,time e definite plateau wee reached.-

lnd then improved to 365.3 seconds during the six weeks that

wheat gore oil was red.

'; the control subjects scores were 165.6 second: on the

initial teat, 136.8 coaches at the end or twelve,weegghung«

172.84by the end.or the entire eighteen weeke.l The control 4

eumjecte_improved Junt.3.74§ from the first to the lest

taste, VhOPOlI the experimental subjects on the training

program improved 24.35 during the twelve preliminary weeks

at training. and In additional 22.65 during the final at: ,

recto when the enbjeote wero.fed wheat germ 011.34

In the.other two categories of the experiment, the

Schneider Tent indgthe'rewave of the ECG oonduoted.by

White and Susie yer: similar results for wheat germ oil were

shown on the naive standardized cardiovascular teata.25! 26

Li ._ A... 1—1.;

1-” p.2“31111an A. Smiley, “Variations on a Bicycle Ergee

meter Test with.Altitude, Training, and a Dietary Sunnlement,'

I. S. Thesis. Phyiical Education, University of Illinois,

1951' p0 910

256. H.White, "The Effect of Th3eio1 Training and

e Dietrr3 Suoplemcnt on the fichneicer In.dex, “ Ef. fr. Shoals,

Phyeic:1 houcetion, University of Illinoia, 1951, p. 96.

2ésteve Susie, "The Effects of Training and o Dietary

Supplement on the T-Weve of the ECG, ' 12.3. Thesis, Physical

Education, University of Illinois, 1953 , p. 53.
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1'1

Careten'a experiments did not atop here. Encouraged

by the findinga.intthe eerlier experiments, he'went ahead

and canduoted experiments with athletic teams. Earx studied

the effect of a dietary of Wheat germ oil on vareit: swimmers.

Be.matched two groups or seven men each. one ted.wheat germ

oil end the.other.cottoneeed 011.”_The Wheat germ all group

ruined their basic metebolie.rate lb.5fi while the cottonseed

011.3roup significantly reduced the basal~metabolio rate-by

1h.5%.. In the 100 yard drop off teat fer swimming endurance,

the wheat germ 011 group gained 5.15} compared to a 1033 of

1.635 by the cottonseed oil groun.37

A similar study was run by Vohaaka with varsity wres-

tlers in three grades. The control group, received neither

n'dietary sungiement nor training; the second group was fed

wheat germ oil daily for four racks; and the third group

was fed synthetic Vitamin B in cottonseed 011. Bath experi-

mental groups were pre~trained tor.aix weeks to eliminate

effects of physical training. thile ‘he results weren't

strongly in favor of wheat germ 011, they weren‘t against it

either. Both.thr wheat germ oil group and the cottonseed

011 group iaproved more than the control group without-

lupplement or training. They were tested in the following -

 

~7Elzer I. iinrx. 'The L5,feet of a Dietsry Supplement

on Versitz Swimmera,‘ urbana, h. S. Thesis, Physical BCuoation,

195‘) U. 0. ' '
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outngorles;~{l)53hneider Test; (2) all out treadmill run;

(3)_broathholding taut: (b) oarfiiovaacular tests; (5) the .

heartogrsph. ‘

.“ The shunt germ Oil group improved 23.6% in tbs five

minute atop tea! ccmnarod to.thn eottonaeed 011 groups

IBOEI of 21.05'3nd tbs 1633'01 2.83fi‘ror the Eontrola. .In

tbs all out treadmill run tbs wheat germ :11 group gained

6.12%. which.was lower $h&n tho cettonaeed 011 group gain

of.25.25%, but much.hlghef.than thfl loss of 25.73; hhown by

the oontrola.i In the breathhalding test-tun wheat 3(rm.

all group gained 68.xiiythe cottonseed groufi 75.5; nna the

centrols a negative 5#.9§.i In the composité score fimltem

aardLQVaaoularvt5at, the gaina.were 18.Q¢Iror the wheat gain

011. 66.qz for the oottonsaed:oil. compzrea no a negativa

19.6%; for the oontrola. 13 the heartografih,'the gains were

allghtl:_in {fiver of the wheat germ oil with a gain or 10.07;,

the cottonseed 011.9.67fi, and thfi controls had a loaa'of

12.3§§.E:.€

In these atudlds an athletic teams, Cureton reasoned

that compet tiva'ratigua develaped in some of the men on

both_the swimming anfi wrestling tayma which tended to depress

the results and minimize the changes. He therefore concluded

 

gaflllliam J. VOhPSfifi, "The Effeczg of Kheat Garn 011

on the Cardiovascular Fitness of Varsity Wreatlera, N. S.

Thoféa, Ehsainnl Educatimn, Univeraity of Illinois, 1952,

3o '3' .g 'c ‘7- .
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16‘

thin thcic types of competitiva sports are not very suit“

abil‘to now she affects of a dietary supplement. However;

in mite ofiheae difficulties. the the“ sermon was

[might to be helpful.”

No other nudist performed at the University a: _

Illinoil in 1952 failed to support tbs than: germ to any.

great exten$.' Arter. conducted 1n .xperinnnt using three

group: oftduit m,‘hoping that when gem would. have an

orttot on thpirrphy-ioal fitnean.; Group A consisted.of nine

Cabinets who tout cannula-.oontaining sap wheat germ oil

hind participated ‘ia Variantphynieal “thin”. Group B

also con-intedJGIVnino subjects, who in.additioa to their

training activities took capsules containing cottonseed oil

with equivalent amounts at Vitamin E as contained. in thu-

‘thut germ oil uapsniee. 2h. third group. consisting.af

firs subjects carved.ua a control group. They diéinot

participate in a training program; and took no diotm~

nupnlbmant.i Ot‘the_fitteen tout itels, thn;oxporimnntai.

group pradunedsignifioant changes in five. From thn statis-

tical analysis all of the significant changes were attributed

[to gaining Ixoepting tine measuras composed wholly or in

part 91f ‘iisénij'raaotiéh fiat." mm réaotion timé is the

.

,‘ .i29ThonAn X. Curaton and Richard H. Pahnaorf, ”In,“

121mm“ of when Germ 01]. a9 g Dietary Suvplement in a .

Program ot-Gonditioning Exercises with Middle Aged Subjects,“

WW. December 1955. p. 393-
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only Variable baring significant gains which appear to be

due to the feééing of tho Wheat gorm 011.3D

Th6 name year, Constantino conducted a study very

similar to Armer'l. The purnose of this study was to in-

Veltigato the Offoots of physical training and wheat germ

oil on tha'oardiGVasoular oystem as measured by the heart-

Ogrinh.? Bil conclusions were that ten weeks of physical

‘éaining Iignifioantly improved the brachial pulse wavo to

tho peak of performance, but an additional six weeks of

physical triining plus a dietary samplement did not ginni-

fienntly afloat tho braohial pulse W&VO¢31 -

In 1953 Curaton conauoted a staff experiment an a

follor‘uo to the preliminary exneriments carried on by his

graduate students. The problem in thin exoorinant was to

determino whatnot wheat germ oil, administered as a dietary

supplilent for oirht weeks in oonnootion with a course in

physioaiconditioning JOUld significantly differentiate the

experimental wheat germ oil  group from anofihor untchod group

on equal size and canal calorie content placebos of devitam-

 

in“ ‘I‘Vha a C“ F"

'30EldenWayne Armor, “in Exnerimental Study of the

Efreota of Training and Dicta.ry supplement on Motor Fitness

rests Items or Adult Men,‘ Urbano: M. S. Thesis, Physioal -

Education. Uniroroity of Illinois, 1953, p. 59.

31HenryFranklin Constantino, "Tho Effects of Train-

in; with a Dioto.ry Suoalement on the Heartogrrnh 82 Ground

Level and Altitude,” Urbona: M. 8. Thesis, Pl'ls-sicnl Educa-

tion, University of Illinois, 1953, p. 76.
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110d land, with both groups taking the same program of

exorciae.. Th0 subjects were adult men, 26-60 years of nae,

mainly sedentary, volunteers from the non-physical education

staff.32

The tests used were: (1) All—out treadmill run;

(2) Brachisl nulsc wave; (3) Illinois Vertical jump reaction

time test; (3) The T-Wave of the ECG; (5) Stnnfiing systolic

blood pressure; (6) Schneider test; {7) Easel metabolic

rate.33

The (allowing summer of 1953 the same program was

’2

run, only this time the groups were reversed./“

“The preliminary studies as well as the staff

experiment of 1953 and the reversal experiment of 1954

all showed some advantage for euoolementary fconings of

wheat germ oil administered during or immediately follow-

ing physical conditioning periods of conditioning exer-

cises end swimming in an outdoor pool with water tempera-

‘ turn 7L-760F. The group results show significant

advantage for the experimental subjects who took wheat

, arm oil over those who dia not in both perfornenco

will power dominated) tests and in naive (non-will

power) tests. The physiological advantage is shown in

terms or running enaurance in all out treadmill runs,

Tetove or the ECG, lower systolic blood pressure, the

Schneider Index and the Illinois total body reaction ~

time test in response to light, sound, and combined

signals.'35

«no»- .. I

 

32Thomas K. Cureton, ”Influence of Wheat Germ Oil

as a Dietary Supplement in a Program of Cnnoitioning Exercises

‘with Middle Aged Subjects,‘ University of Illinois, Urbana

Illinois, ficgeoggg Quarterlz, December 1955. p. 391.

33Ibid;, p. 39b.

3“:bid.. p. 398.

35zh1d.. p. 391.
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Oureton‘e latest and most complete study concerning

wheat zero was conducted in 1959. The problem here was

whether dietary supplements to the nermsl diet rill affect

young boys who is. under stress in a strenuous ohysicsl

education program.‘ In this exreriment, 60 boys were used,

and they sore solit into four groups. Group one was fed

inset gets cereal; Groun two, wheat germ 011; Group three,

wheat germ crystals: and Group tour took cottonseed oil

placeboa.35‘“

The groups were tested on the following items:

(1)‘600 yard run: (2) Schneider test: (3) emolitude or the

brlchisl pulse wave; (h) area of the brsohisl pulse wave;

(5) Change in pulse rate from lying to standing; (6) Change

in pulse pressure: (7) Pulse rate recuperation: (8) Terminal

pulse rste after 5 minute step test; (9) All out treadmill

run.37'h

‘ ~ , The overall results indicate a trend of advantage

for thewheet germ cereal type or supolementation, but all

three gronps of wheat germ totaled a better final score

 

—fi— TV w—w—v fif'. fir

.. 35mg... 1:). 391.

36Thomns K. Cureton and F. B. Roby, “Physicsl Fitness

Improvements Mode by Four hatched Grouos of Boys in the

University of Illinois Soorts Fitness School on Different

Dietary Supplements,‘ Preosred for the Research Section,

Mid-west Convention, A.A.H.P.E.& R., Indisnooolis, Indiana,

April 1959, p. l

37%.f Us 3 e
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than did the plseebos or settsnseed oil. The standara

ssores were as follows: wheat (or. «real had an overall

can or 3.25 Bred Crystals of wheat gas- oil 2.0b s. 8.;

M ser- oil had a standard score or 1.30: and the cotton-

seed oil group a low or 0.49 S. 8.38 These differences

are not statistically significant but the trends are}

thought to be helpful.

In dismissing the results of this study Gus-«ton.1

sessions a transient type or fatigue which «used arise-in

pulse rates, am in Schneider Index. and a at» in the

amplitude and area or the lax-seals). pulse me. He goes on

and status:

“Wu over sad above the fatigue streets

are due to fitness sufficient to resist the fatigue.

agifitzvaflgznbzotgfitm.2&9'upnlmt‘. (sheet

1 Dr. Shuts, head of the Shuts Foundation for Medical

Research in Canada has sade great claims for the effect of

Vitamin E on our daily. lives. He states that our average

intake of alpha tooopherol is Only 10 ngm. per day, when it

should be at least 3 to 12 times as much. He goes on how.

ever, and condemns the use or wheat germ oil as a good '

.om. of Vitamin E. ms. has long been a belief amongst

Veterinarians and others that wheat germ oil was a good

“A u

38mg” p. 6’

‘_ 39M.. p. 11-
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oouroo 05Vitamin E. Shuto claims this is grossly inacourota.

89 indicates in his writings that so;a'bcan oil or cotton:

soot oil, :oonut_oil snd'cvo11 margarine have as much right

no #h at germ oil to be.1abelled Vitamin S.k9

Cureton answers Bhuteo criticism of tho use of wheat

 

germ oil so a dietary supplonent in a rogort in the

Journo g:_?§Yqio;g;1’on the effect of wheat germ oil on&

Vitamin E on normal homon oubjoota in physioo.l treining

programo.*1 According to this report wheat germ 011 contains

sdditiom1 or3033nio aids other than Vitamin E. fhia is

partially confirmod in terms of oviaonoo which shows higher

relative metabolism, higher caraiovascular condition and

bettor endurance work “Pr"orn {1065 for comp rotivo matchea

groups and indivduals tea who:t germ oil while in training

oxoerimento. Yhile the evidence is very strong of training

having 2 major influenoe guring the firot 8-10 weeks of a

phyeioal tréinihg procrz.; thoro is also impressive evident.

that the diotary supplements (?itami E and wheat germ

oil} hove 3 positive influence in making possible ovon higher

endurance work performances, and raising such performances

(how! the plateaus after 8~10 weeks of training. In one

A ‘—

“OEvon Skate, “General Aspecto of flpha Taco:her-01

as a Thnrapeutic Agent.',1h£.§nmm&2$ V01.°/, Eubliohed

‘by The ihuto Fo'odotion for Median Research, Canada p. 5.

ulThomna X. Curcton, In’ffect or ”heat Germ Oil and

‘Vitnnin E on NormalkIumon Suojeoto in FkyoiM 1 Training

Programs, " .morioon Jon no]. of :h ”it‘d; (Abstract)

Vol. 179, p. , YDooembcr 1'75").
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of‘hio experiments, with two matched groups of middle Agni

subjects; eight in each,.tho offset of a dietary eunnlemont

of wheat germ oil vac effective only in the group which took

the physical training parallOI with the feeding.

“while tho control groups virtually did not change,

the exnerimentnl groups on wheat germ oil improved more

than the parallel matched group on placebos in treaé—

mill run time, brachiel pulse wave, euéitory vertioo.1

Jump reaoEion time, Schneider Index, and tho T-Wava of

the rCG.

In a report to the Regen or Funrtorly, Cureton again

 

points out that wheat germ oil contains some unidentifiod_

factor which improves endurance.h3

Another study bringin3 out tqis uniuentified factor

in Wheat germ oil vas confluoted by Firehoff and Levin. They

performed an experiment on guinea;mi9, feeaing various groups

wheat germ oil, corn oil or a natural foou ration (Purina

Rabbit Pellets).3 After 28 days of foeain?, ow} teats

were conducted on all the guinea pigs. All the animals

fodithe natural food ration drowned within 10 minutea. From

25% to 33. 3% of the guinea pigs feu the corn oil rations

oven for 60 minutes, whereas over 60% of the guinea pigs

"v ww‘y W' ~— w

hgnga.

“Bantams K. Cureton, “Influence or meat Gorm on as

n Dictary Supplemfnt in a Prorram of Conditioning Exercises

*with Vidile-Agnd Subiects, ' The Rosecroh_;unrtnr;1, December

1955. p. “'03,.
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red the wheat germ oil_werl ltill swimming after 60_minutee.b4

\.In light of this, concerning the effects of Vitamin E,

and the additional effects or wheat germ oil on physical

performenee or individuals and groups in training is the

purpose of thia study.

This pretty well complete; our review on the effects

or.Vitemin E end wheat germ on performance; and now Just

briefly we will_review their effects on the electrocardio-

gram. -

There have been many electrocardiographio otudiea or

the effects or exercise, but most of them have dealt with

either the acute or ohronio effecte‘

Lepeeehkin has reviewed several studies on the orroots

of athletic training on the eleotrooardiogmam. Following_iu

a summary of his findings.. .

The resting heart rate is usually slow in persons

engaged in athletio treining, thew? waves may be low one the

P-E Interval in prolonged beyond.o.l9 eeoonae in 5~29$ or

the cases, especially in persons engaged in ethietioe for

a long period of time. The duration or the gas axis in a

large group of athletes had an average of 50°, and that

the duration of the QRS ranged from 0.0? to 0.11 seconds,

' “#8. H. Ershorr and E. Levin, “Beneficial Effect

of an unidentified Factor in wheat Germ 011 on the Swimming

Performance of Guinea Pigs ' {eaeraticn Erecoedian, (Amerio

can Institute of Nutrition March 1955, pp. ETl-QSZ.
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and Ixnecdcd.0.10 seconds in 1.Qfi of the cases: the average

being 0.03? seconds.“5

The Voltage of the ToWavee in athletes was found

clcvnted in the great majority or oases, especially in long

distance track men en& in champions. On the average, the‘

T-ane was found to ho about 36% of K: with the values

grcater-in young persons and at low hwert rates. in inver—

sion of $11 and T11: in athletes was ascribed to encaseive-

training or to renal intention.h6

The Q—T duration in athletes was found elevated

relatively, end in outstanding perforMere and long diltanoo

runners it may reach.ae high at +36%. The increase or this

Q—T could be observed ouring the course of training; Lepeaohkin,

however, also reports a couple or studies where the relative

er‘wnl fauna shortened-in athletes, especially et hmart

rate: below'éfl.”?

=Tutt1e and torn: in their study or eleotrooaruio-

graphic changee which might be brought about by an entire

Ioueon of phyeiool training and athletic competition found

alight changed in b, or 8.3% of a group of forty-eight healthy

young athletee.{ In forty three of their cases there was no

M ___‘..._ _. __..._

 

“5Eugeno Lepeeohxin,’?oaern Flecfrofirrflinofirrow

Volume I, The Jilliene & Ni ine Comficry, 1951, p. 26h:

h6;b§l., p. 265.

”71big., p. 265.
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diffdranO'hdMen the olmtréoardiogiafi which var. am

a the beginning a: m- training period and thou obtained

whoa tho mbn‘nx’at'thur 1508}... Homer. myfiuttnumg

did QOOPOBSO tho resting heart rate.“3

' Phenol-1c ”period “attaining not only can.“ in

1-wavo to'bcoouo higher, but 10wef¢d an. voutrtoulna'iiaxa,

and greatly managea-ohasamtion or can.”

23' "Veal of‘cmtt’m'ui'spanaorol"ulna flu l-Infl

of aubseota fed whoa! gar: 011 tiprOVcl ICrI than tho 030'.

fed cotton-0'96 011. -' In Fan‘admdy,’ QM Tenn-or tho mu

gem 011 group improved' in“ 0.- inch to“ In tho Cottbnuot

oil‘grOuh.5° '-’ ' ‘-

In mother study at tho annex-any or nun“: m-

T-Xnvo during 12 non of per-training upward-1.12 IL,

than during the 131x wéeka» If shut germ 011 1901111311113)de

2.90 mm; * In contrast so this impmmnt by the what 30m

011 group, the controln'nveragbl-n loin of 0.13 In. In tho

“8;. x. Tattle anu Horace M. Korns, “Electrocardio-

graphic Observations on Athletes Before and After a Season of

P nice]. Training,’ Am22“!!! 33.E! 19%;, 11, Jmua

Fate 19151, p. 105. “ 17’

“9N. Homeric, "Die Veranderungenim Eloktrokardiognnl

bot Karperarbcit,‘m 6 , p. #90, 1928.

”ulna: A. ran. m» Errcota or meat Germ on

Ind 71min 2: on Physical Titans, " M. 5.1110319, Physical

Education, Unhmity of Illinois, 19,50 p. 93.
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first 12 weeks and a further loss or 1.5b on. during the

in: six vests.“

‘LIn Vohssks's study tho T-wsvs or the ECG lost soms~

that compared to tho non exercised controls; This was

credited as possibly being due to a typo of nervous fatigus.52

The results or.tho Tbsts of tho electrocardiogram

in Curston's VOrk on middle aged subjects show: I trend or

iiidonoc favoring tho exorcisod group Which took wheat germ

oil. The mean gain of this group was from 9. 8% mm. to 11.0h mm.,

s gain 0! l2. 20%, snd s significant changs or (t-Z. 80). Tho,

two groups were insignificantly different, so the goins wore

attributed wholly to exerciso.53 9

Cureton hss sstsblishsd some internating figures on

Various tyocs or subjects in regards totheir T-Waves. many

dcbilitstsd subjects had TI? V waves as low as 2 to 3 mm.,

and most or those could hardly walk on the treadmill; the

average student st tho University of Illinois soars is

9.5 mm., Olympic swimming and airing men storaged 17.0 mm.;

 

513tcvs Busic, 'Thc Effects of Training and s Dietary

Supplement on the T-‘dsvo of tho ECG, *M. 8. Thesis, Physical

Education, University of Illinois, 1953. p. 53.

Szhilliom J. Vohssha, "The Effocto of Wheat Germ Oil

on tho Cariovsscular Fitness or Varsity wrestlers," Urbano.

u. S, Thesis, Physical Education, 1952, .b}.

53Thnmas K. Curaton, “Influence of fhest Gorm Oil as

A Dietary Eupplenont in a Program of Conditioning Exrrcises

with Mifidle-A~od oubJocts,“1hg,hegPsrci,”uertorl; December

1-9550 3- “00.
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c collection of top track and field stern averaged l5.9 mm.:

John Harehall measured 18.? mm.. and shortly utterward

broke rive world's records in swimming; and finger Bannister.

Just prior to breaking the ten minute mile had a T-Nove or

27.5 mm.54

“Men: or our other experiments have shown the gain

in this important measurement as associated with improve-

lento in endurencn.55

8 man . In recent yeere great advancements have

contributed much to our knowledge or the nutritional needs of

our body. .The value of wheat germ oil ea a dietary euonlenent

in still unanswered. hanr experiments seem to favor wheat

germ oil as being beneficial to athletic performance, but

so far there is no eaticfectory evidence to prove it so.

Cureton firmly believes that wheat germ oil aide those

who consume it under prcper conditions. In most or the experi-

ments conducted by Cureton he has attempted to bring out the

point thet wheat germ improves the endurance of the athlete.

r. Shnte hen made great claims for the effect of

Vitamin E on our health. For years it was generally accepted

that the average human was not lacking in Vitamin E. however,

recent studies indicate that the average finerioen diet is

lacking in Vitamin E.

 

”his” pp. boa-m.

55Ibig., p. “03.
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There seems to be some disagreement as to whether or

not wheat germ oil is a good source of Vitamin E. Regardless

of the Vitamin E content, there 18 the noseibility of some

other substance in wheat germ oil to aid performance.

Athletic training seems to affect the electrocardioa

gram data to a large extent. The pulse rote slows down,

P-tevee lowered, P-R Interval prolongeo, Q33 duration pro-

longed, and the T-tevea elevated.

Cureton has performed many studies on the effect of

- wheat germ oil on the T-havc. In several studies the results

indicate that the '-flave.of the wheat germ oil group's

imprOVPd more than the T-‘zis'vca of the neutral gronz‘r'e.

Several of Curoton‘s oxeorimonts inaioote that a high T—Wave

is related to endurance.
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CRAFTEH III

METEODOLCG'

One of the first and most pertinent considerations

in a study or this type is tha grouping of tho subjects.

Twenty two subjects. all untrained college freshmen volunv

teerod for the sxporiment. Two groups were neofied for thl

oxperiment, Group A, the experimental group and Group B,

the control group.

. The formation or groups for ascperimental purposes

can be accomplished (l) by runaom samplinngths random

assigning or individuals to the groups, (2) by pairing. .;

(3) using siba or littormatos, (4) by matching distributions,

(5) by using the some paraon under 8.11 asoecte of the experi~

men:31 desi;‘3n. Greater preoision is obtainable by using

method 2, 3 or5 than in mothod l (ransom sssignment) .56

Wm, Prior to“ the initial training

period, all subjects ran a half mile and their times war.

rsoorded to tho nearest half second.v Tho subjects were then -

paired. on the basis of their scores in tho half mile run.'

Very close pairings were possible withieightoen of the

u HA ‘- A A k

1.1——

   

56Quinn Howemar, 4

edition, John Eiley & Son

Limited, London). pp. 363-66“

Statisticg. (secona

0.. NEW’IOrR, Chaoman & Hall
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lubjoota, which resulted in nine paire. The remaining four

u‘rr kept a: reoervoo. two in the A group, and two in‘thn B,

group. During ths'leeond week or training, one or the sub-

Jente had to drop out of school due to on emergency, and

fortunately one of the reserves had a tine score within a

half second of the iron out. Ihia left a total of nine pairs

in each group, two reserves in Group E, and one reserve in

Group A.

Using mean eeoroa, the A groups times totaled two

minutes, forty nine and eighty eight hundredths eeoonfia

(2:49.88) as cemented to the 8 groups moon of—tro minutes,

forty nine and seventy seven hunaredthe seconds, (2:h9.77),

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

--Wgroorag. The lubJecta of both. groups

trained three days u rock for siren weeks with.tho objective

of imoroving their times in the half mile run. The Michigan

Itnte Univereity Track ooeoh usoieted in setting up tn.

training program, one the program consisted premerily of

Ctrotohing.exorcises, enrints and overload.treining, (running

farther each time than the actual distrnoe for record). Holt

8110 times were recorded each week throughout the experiment.

Including the initial run, seven tests were made in all.

During the experiment the eubJecte renorted on Monday,

Wednesday and Friday for one hour. They took their pille in

close on these three days and were also issued nills for the
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following dcy. Each subject was given a reserve bottle of

pills in 0186 of dbcenooc. Over the sovon week period there

were only lb nbscnts out of a possible #20.> None of the

luchota was abaent more than one dry per rock, and no one

missed more thou two days for the entire seven weeks of

trcining.

On hondcy and “conesdry the entire period was spent

exercising and running (primarily overload). Each cuhject

was given the same amount of exorcise and trcining each.ony.

On Friday of each week the subjects were tooteo for their

boat tin. in tho half mile run. The entire pro;rem of

feeding, exercising, and running was supervised by the author.

mwflag. The half mile run was selected as the

test for oncursnce.- It w~s thouvht thot the toot would not

bc so severe trFt tho subjects would not finish beco.use of

lock or trnining, nor was it so easy thrt the endurance of

Inch oubjcct would not be taxed. The mothoo used in the

tirit running, which included the bulk or the subjecta,

vac the dividing or the subjects into t22-zo groans nith each

cuchct in each group havinga partner in the conceitc group.

Thus by running one groun at a time, ano with the author

ulling_thc timc to the closest half second as the runners

crossed the finich mark, the times were recorded for the

cuchcto byooch onc'n partner who was not running. These

times were recorded immediately. The second group was then

timed in the some manner.
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”Ih‘ggbpcqucnt testings,'thc subgects were split -

into rcur'grcupl' morning-..tc their previous times, which

barred to put some competition into the run.

Conggglg, The constants in the experiment were the

anthod of training, the uniform, which was gym shorts end

rubbor soled tennis shoes, the indoor 1/8 mile track, the

hour of training being Monooy, Wednesdny and Friday from

9-10 A.E.. tho amount and t3ne or training, and the ingestion

or four gelatin capsules daily between 9-10 A.M.

.15322blc. ‘Tho variable was the contents of the

Capsules consumed by. Group A, the experimental group, which

\Oantained 6 minum-(O.37?nl.) of fresh wheat germ oil. The

controls or B group, consumed tour censules or the same size

which.wcre placebos containing cottonseed oil which provided

approximhtcly the some number of colories per capsule and

duplicated.thl fatty acid distribution.

.:It was imrossiblo to control the diet completely,

but the subject] were advised to rely on the food served

tfi'them in their dormitories as much as possible, and to

but: no other dietary sunplement during the course or the

oxporincnt..:fhc subjects were also requested to refrain

‘fwnn'any othoritypc of physical activity other than their

'trtining*which.might increase their endurance over the

seven week: period.
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c c' o “ m. Electrocardiogram: wort taken

Just prior to the seven weeks training period. Standard

leads 1 e 2 were recorded for one minute end then standard

leads 1 & 3 for one minute prior to exercise. Then the

subjects ran on a powered treadmill at a rate or six miles

per hour for five minutes, (1/2 mile). Immediately noon

completion of the run the subjects lay down and after a on.

minute interval ECG's were token on leads one and two for

one minute.r This some process was repeated at the end or

the seven weeks training period so comparisons could be

made between the two groune. Again the 1/2 mile distance

woe decided unon as a orooer distance to insure that every-

one would comolete the test.

The half mile was run on the treadmill with the leads

connected to the subject so as to insure prooer connections

on the ECG utter a one minute interval.

It should sleo'be noted here that two ECG'a were

taken prior to the seven weeks or training, the first one

to nerely familiarize the subjects and the author with the

method of testing and running on the powered treadmill, etc.

It was felt_thnt this helped relieve some of the tension that

accompanies running on the treadmill for the first time.

Then the second ECG was taken the following dey, and these

were regarded as official records.

Care was also taken not to take the tests within one

hour of a major meal. Also, in order to avoid emotional
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3b

influences of esprehension and excitement,-the tests were

given in as relaxed an atmosphere as was pom ible.

....

. Organization.gnd enelysie, An individual data sheet

was kept on each subject throughout the experiment. Each

time the subjects was tested on the 1/2 mile the results were

recorded on s tabulation sheet. (See Table VI) The mean

scores of each group were also tabulated each week. (See

Table I.)

The analysis of variance was employed to statistically

analyze the data collected on the half mile run.

The ‘t' test was employed to analyze the electro—

cardiogram data. All 21 of the subjects were used in the

"t” test. Following is a breakdown of the various ”t"

scores tabulated.

l. The differences between Group A's before condi~

tioning before exercise scores vs. Group B's before condi-

tioning before exercise scores. This included measurements

of the pulse rate, the vector. the length of the imnulse,

the amplitudes of the 'P‘ wave; the “T” wave; end the "QRS'

'weve, the “FR“ interval, and the “QT“ interval for lead one,

'8

U
)

tend the amplitudes of the ”P' wave, the “T” wave end “'3

wave for lead two.

2. The same method wee repeated for before condition-

iJlg, after exercise vs. after conditioning after exercise of

the groups .
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3. 't' scores were ran on the same factore by combin-

ing the data of both groans to determine the effect of

conditioning on the ECG data. To find the level of aigni~

ficance regular fit‘ tables were used.

...,
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CHAPTER IV

RESULTS AND DISCUEI'SICfi

Analznia 91w 9; m 9.83.3. w 33.3. Both groups

improved in their ability to run the half mile. This fact

is demonstrated in the mean weekly scores of each group.

(393 Table I and Figure I.)

The analysis of variance used to statistically analyze

the data Collected on the half mile run revealed the following:

V-'II‘Anolioin‘of'Varianoo-Aorouo A (7 runs)

w Thisgavoan'F'ratio of 1. 6b which wag below the

2.28 needed to be lignirioont at the .05 level. A breakoown

of the ringl computations in given in Table II.

2. Analysis or Variance-~Group B (7 runs}

Thin gave An 'F' ratio of 1.33 which was below the

2.28 needeg to bg'qigniticnnt at the .05 level. A breakaown

of the final computations is given in Table III.

3. Analysis of Variance--Group A vs. Group B

When comparing the difference in improvement between

the two groups an 'F' or .11 was foxnd. This was not statis-

ticalii“aigfiiflééfit, as an AF' of 3.93 wag needed to be

oignifioagtjot'thé .Oslevel. A breekoown of the final

computationo is given in Table IV.
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v ~a=a *’ ‘?}==E

Group A Group 3

Week 1 2.832 2.330

2 2.786 2.792

3 2.679 2-7L6

a 2.658 2.706

5 2.790 2.627_

5 2.586 2.660.

7 2.560 2.60&

2.700' 2.71L*

 

’ Total moan floor.
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Till! I

mmmm IEEKLY REAR? SCORES FOR GRO‘H’S A .‘J-ID B

  

  

 

waE+v l A§==b

Group A Group

look 1 2.832 2.830

2 2.786 2.793

3 2.679 2.766

a 2.658 2.706

5 2.790 2.627

6 2.586 2.660

7 2.560 2.605

2.7002 2.71H’

 

.. .. 5A.~~.-—mm*---N“Q

* Total mean 800:.

o-.*—.¢ . ~a—~o—.--.- _~.‘-..h.* ..-“..-“xu-‘oa-s taut -q’.. —-.v . WWW
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fi—ncileia 9; £329. $3119; 1113 m. The ‘t' test employed

to statistically analyze the electrocardiogram data.found

very few significant differencca. The 't‘ values are pre-

sented on Tablo V.

Signigiggng differengeg.

1. When comparing the pulse rates or the combined

“A“ and ‘3" Groups or before conditioning before

exercise V8. after conditioning before exercise,

a t or 3.76 was found. This is significant at

9-.001 F or a 't' to be significant at this

level with #0 degrees of freedom 9 “t“ of 3.55

was necessary.*

2. When comparing the oulse rates or the combined

“A“ and ‘3' Groups of before conditioning after

exercise vs. the after conditioning after exercise,

a 't' of 3.46 was found. This is significant at

P-.01. To be significant at this level with #0

degrees of freedom a “t” of 2.71” was necessary.

3. When comparing differences of the vectors of

lead one for Group ”L" before exercise vs. the

Group ”B” before exercise a “t” of 2.71 wee found,

which was significant at P-.CZ. For a P=.OZ with

 

.. A1

“AI tho imprOVemente in pulse rate were only eignifi~

cant otter combining Groups "A“ and “B“ it is concluded that

the differences ore due to conditioning and not due to the

variable of the wheat germ oil.
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1? degrece of frocfion a "t“ of at least 2.54 was

neceeerry,*

h. when comparing the vector differences of Grouo ”A”

”
‘
3

on: Group "3" after exercise Another eignificent

”t” of 2.?6 wee fanni. Thie is significant at

'?-.01. 'To be significrnt at thie level with 19

....4 degrees of rrcedcn.e it'-or.2.36.wee needed.’

 

“As the significant chenfice in the vector: were found

”$7? when Grouo ”n”’s differenoee were cooperefl to Grouc i3”'a

differencee it is consiflered by the author to be due to the

feeding or the vrriable of wheet germ oil.
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”t" VJLUEE'B Off ECG DATA

 

E C G

 

 

 

G up A up A

Hbaaurementa Sigup B Sign; B aggagd Oomfiiégd

Recorded at rest after oxorciaoc rest oxeroilo

Load Ono ‘ , '

Pulse rate -.22 .25 3.76"* 3.hé****

VGGtor “2.71. -2396" -18000 ‘066

Lbngth -. 1 2.0% “33.00 -.19

P Wave . 7 .05 .Oh n.08

T WOVG .13 050 9.13 ..OS‘

2R3 wave 1.03 ..3 ~.03 .23

PR Interval .15 .35 .,05 .02

ZEN Interval .10 .09 .08 .19

2T InterVal 1.70 .09 -.16 -.06

Load Two

P ““79 . 035 005 037 .023

T $579 008 .05 .31

2R8 Wave ‘16 1.95 -:68 0.28

'S1gn1rloont at the .02 level

"Signiflcant at the .01 level

*“517-¢n1r10ant at the .301 level

“*‘S1gnirioant at the .01 10101



 

.....".|\

 



45

Ifififtfw acIf-s‘. ( 7- rzevv-w 7— . .wc‘r. '1‘"

u.‘ - b-_ " ~d I" , .' 7 x v '

D ..J‘V ’\;' K7 2.,- '-.,"Y ' “4. .L \JUL.‘ 5.8.. "1 tr 4- r:- :7'

.. fig};m Egg M. The hygtmthesls upon 'a-rhich this

experimeht was formulated was based on the theory that the

daily ingestion of four six-minum (0.27 ml) oaoeules of fresh

wheat germ 011 aculd improve the ability of untrained college

freshmen to run the half mile. It was also hyoothesized that

the wheat germ 011 would have beneficial effects upon selected

areas of the cardiac function.

The final analysis of the half mile run dota indicated

no signitioont changes that could be attributed to the wheat

germ suoolement. However, a closer look at the date revepls

that the wheat germ group did improve more than the olaoeho

group in several factors. A glance at the figure showing the

times in minutes anu seconus for the two groups ouickly reveals

that tho wheot germ oil group battered the placebo groan by

.CLQ or 2.5'oeoonds.57

‘ The expor1mental group had better scores in each trial

run exceot tho f1fth week. The r139 in the curve at this

time was due almost entirely to one oubjects time. (See

Figure I.) This one individual's score Jumped from 2:41 in

thleourth trial to 333%.5 in the fifth trial. (See Table VI.)

This waaanlnorease of #3.5 seconds. The subject had no

exolanat1on for his poor ohowing other than he just didn't

feel like running. Eod this subject matched his time

ogrthe%nrcv1ous week the mean score would have been

 

57580 Figure I.
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TABLE VI

mu HALF um: azaoanmos

GROUP A

 

     

1:6

 

 

 

. “tm a; 05 u: ' u" m ’u

l; 1; 2:27 2:29 2:28 :21: 2:21: {13:21: 2:19

, 2 1} 2:39 2xhh.5 2:32 ':33 2:30 2:29 _2:25

_ch3 r 2:20 2:34 2:39 ':hl 3:3“.5 {2:38 ‘2235

r h. , ‘ 2:h2 ¥--- ~-- *:32 2:“0 12:39.. 2:39

..5 2:b3 2:39 2:30 ':32 2:32.5 2:3q¢__hz;29

"5. '1? 2:93 2:45 ‘ 2:b2 ':h1 2:36 2:32.5 2:29

7 3:03 2:59 2:99 2:06 2:59 2:56 2:hh.5

8 - 3:02 «£136.: 2:50 1». 2:4:9.5 2:03 "2:01

'9‘ " 3:30 i 3:10 2:56 Pm? 3:01 --'- 2:50

"""'4L3f3FE‘+1fifinr*'“1fi£§FEE?%?t"4Hfififir“‘ on on

em»: -1 22 3 : a 4..

¢xl, . 2:32 2:36 2:h2 :31.5 2:30 2:30 2227

_, .2 2:32 2:35 2:39 :uo -—- 2:00 .2:3b

3 - : 2:39 . , 2:1:3 2:31.5 :30 2:29 2:25 2:2:

,b- 2:01 2:hh 2:52 :42 2:h2.5 2:“6 2299

5 h 2:151 l 2:39 2:31: :35 .. 2:30 2:27

. 6 , t 2:»5 b2:156 2:32 :36 2:31 2:uu: 2:33

7- 3:0: l... 2:57 :52.5 «- 2:52 2:50

€5.8-., 1 3:02 {2:58 2:52 :52.5 -- 2:50 2:“3

9 3:30 3:17 3:01.5 :01.5 2:55.5 -- 2:h6

was: ‘ ‘ —‘ 
'Rooordod to the nearest

       
% sooond.
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very close to the previous week.' This fifth week run is I

tho only time that the control groan battered the experi~

mental gr0u0..

In the d190ueeion 0f the limitations of the etufiy, it

was mentioned that the lack of tine was a serious hnnhioap

to the Itudyo. A close enalyeie 0f the half mile run further

points this out. The greatest percent of imnrovement was

gainea by those eubjoots.with poor times to begin with, and

it’s quite likely these boys were in poor nhyaioal inane and

would have benefited a great deal by a couple of weeks of

conditioning before beginning the testing.

§l;9trnorrfiinrrbm data. Two of the four eigxxifionnt

differences found when eznploying tre 't' annlysia to the ECG

data were gainea by combining the experimental and control

grouve date to g:t the effect of oonuitionine on oerLLieo

function. These differences were in the Dulee retee of the

cubjeote.w A "t' of 3.76 eras entiefectory at the .:01 level

for the date on the Before Cncitionin: ve. After Condition-

ing prior to exercise.' A "t” of 3.h6, significant at the .01

level was found when comparing the name date after exercieco

Qhen thoee Brno cone rieona were node on the differ-

encee beteon the groans inete:d of tile combined scorce very

smell “t“ scores we0 obtincd, and were not cloce to being

atatiatieelly eignifionnt. (See Table V.)
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Therefore, it is concluded that the drOp in pulse rate

was due to the conditioning progrrm and not to the effect of

the wheat germ oil. .

The other two oignificant differences were found in

thn'vcotora or;tho two groups. -When running a 't' on Group

94"0 differences vs. Group 'B“'o differences before exercise

ot't' of 2.71 was found which is significant at tho .02

10701.” Likcwiao, when comparing the oomo difference: after

oxcroioo a ‘t! or 2.96 was obtainea which is significant at

the .01 1:191. These dirforenoes were found only when com-

poring the groupa aeparotely.H,A very small insignificant

‘t' was round.uhcn combining tho groups data; Therefore. it

It... Quito ‘ponoiblo thot changes in veotoro are due to the

variobio whoat‘gorm 0111 N.-

From 1 review of the literature we had expected a

poooihio increase in the r wave for tho experimental group

Over the control group‘ or ot least an increase when oom-

biningxthottwo groupa to get tho affect of conditioning on

tho T Into. -Hovcvor, thorn was definitely no improvement 1

pointing in.tavor or a higher T wot. duo to either the

voriobio of wheat germ oil or the effects of oonéitioning.
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CHAPTER V

3333;313:131. cmr'LuN3.1"31333) 1.1031131I3:3

ngsagy, Twenty-t 9 subjects, all untrained college

freshmen volunteered as suojocts for this 0:{periment. Prior

to the initial training period all the subjects ran a half

mile and their times were recorhed to ihe neareat half second.

Also. before training was bchn, tiO EIGCtrOPErJLpgram

resords were taken, using the three standara 16333, first.

at rest and the second after runnina a half mile on a hovered

treae3dfiill at 311 milea an hour.

The subjects were then grooved, on the basis of their

times in the hLlf miio run, into two matched groans. Each

subject was paired he 0103313 so noosiblo to another subject

in his opposing grouo. Four eubjocts33913 not nrouocd, but

’
3

1;
:

F
a
"

F
‘

p
)

continued to train; After tMO wuohs of t ing one aubjoot

in Group A dro36& from school. One of the roservoa times

was very close so he was instamla into the Cvfi'ri"*“talroan.

This left a total of nine matchoa groupa, tgo resorvos in the

control group and one reserve in the experimontol areas to

complete the experiment. 1319 subject 3 were then given four

capsules of wheat germ oil (3.3? ml) éaily for the romrlndr

of the seven weeks program. During the seven weeks or training

tho subjects were toatodtrmo each week for their best time

in trno half mile run. INFIULiI" the initis:l run seven teats
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retirnada in .11. Upon completion of the final week or ;

training and testing for the half mile run, the electron

oardiogram.and.treadmill tests were repeatca. Th9 measurc-

nonta were tnan tabulated for furthc r use in camputing ana

comparing tbs results.

Cnnclucions.. The following conclusions can be dradn

on thc basis or a statieticsl analysis or the data: " "

l. Thcrowas no significant differences in the half

mile run times betwéen the Wheat Gcrm Oil Grcup a.nd the

Picccbo Cronn. Both Frcups, however, imnrovcd in their

ability to run the half mile. “ , I

2. T1-e finfi.l mean ecorcsof the experimental group

were .Obh or a minute better than the control group, but

this was not enough to be statistically significant. The

'F‘ ratio of only .11 was found whereas a ratio of? .93 was

needed to be significant at the 5% levsl.

3. In finalizing the electrocardiogr'm data the only

significant airfarenccs were found when comnrring the vectors

of Group ”A“ to Grcun ‘3'.

A. Both groups showed a significant are» in pulse

rate and it was conclude& that this in due to conditiuning.

[coo"and ticn . Even thcuqh the results of t?is

experiment did not show a significant effect of heat germ

011, there is the need of more research in the ficlfi, using
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u greater number of subjects, more controls, and a longer

training period.

A pro-training program prior to the initial trial run

is strongly recommended. This would eliminate the chance

of the subjects having poor initial run times because of

poor condition.

The number of constants in this study were limited.

There were no controls on the subjects‘ diet other than to

take no additional dietary supplement. Tho amount of sleep

was not controlled at Ill.

If at all possible, further cXperiments should be run

where subjects are under strict institutional control.
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FIGURE II
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(Above the base line is Plus, and below is minus.)
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*Method as devised by w. Einthoven in 1908 and further

designed by Carter, Richter and Greene-- Bulletin of the Johns

Ho kins nosgital, January 1919. 

'sXPLANATION OF METHOD -- 1. From the electrocardiogram of

Lead 1 note the values of 81 and SI, and whether each is plus

or minus.
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Add these values algebraically, R1 and 51, thus (iRlisl).

Thwn plot this value on the side of triangle marked ”Lead 1.”

(Plan to the right of 0; minus to the left).

2. Similarly find the plus or minus value of R3

and 53. then plot this value on the side of triangle marked

“Lead 3.“ (Minus to the right of 0; plus to the left.)

3. From the point plotted on the “Lead l'l side of the

triangle follow 0 line that is perpendicular to this side;

and similarly from the point plotted on the "Lead 3' side

of the triangle, follow 0 line that is perpendicular to this

side. Where these two line: meet is e point on the electrical

axis. Through this point draw 0 line from the center of the

circle to the circumference and here reed the angle of

direction of the electrical axis.

4. The HGflHAL direction of the electrical axis lies

within the lower right hand quadrant (between 0 and +90;)

the RIGHT axis deviation within the lower left hand quadrant

(between +90 and 180) and the LLFT axis deviation within the

upper right hand quadrant (between 0 and ~90).
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