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) On the basis of certain physical efﬁclency tests, twenty -eight healthy, clinically normal jawans in
~ the age group of 20-25 years were divided into two equal groups, one relatively stronger than the
other. Seven from each group served as test subjects while the others served as.control. 210 mg of
vitamin E, in the form of Rovigon tablets, were daily administered to each test subject for sixty
days and various physiological and psychological tests were carried out periodically. From the
results it was concluded that vitamin Z had no qlgmﬁca,nt role in improving muscular eﬁiclency

Investigations into the methods of increasing the physical efﬁclency of troops, or that
of acquiring a non-toxic non-habit forming substance for delaying the onset of fatigue
and thereby increasing their endurance have been vigorously pursued, though not with
apparent success by physiologists in various Defence laboratories. . A number of anti-
fatigue drugs are also available in the market, including substances such as vitamin E
or vitamin E concentrates like wheat germ oil which have been claimed to improve physio-
logical as well as psychological fatigue, stress, etc. :

A eritical survey of the literature, however, fails to indicate any conck;slve data in
favour of the value of any of the materials, and particularly vitamin E as ergogenic aid
for men trying to improve their physical fitness. The first published reports of work on
the effect of vitamin E came from Cureton and his co-workers! - ¢ -who produced evidence
that subjects thking the wheat germ oil supplement made greaber gains in a number of
physical fitness measurements than subjects taking vitamin K or exercise alone.
However, studies made on atheletic teams failed to produce any conclusive data in favour
of wheat germ oil. Percival® - has also reported the beneficial effects of vitamin E thera-
py, observing a decrease in the recovery pulses of men after completmg an exhausting step
test and after a 440-yard run. Ershoff & Levin® working with gumeaplgs, also confirmed
the value of wheat germ oil in prolonging the time it took guineapigs to swim to exhaustion.
The beneficial effect, however, could not be demonstrated with rats. Most recently, Con-
solazio et «I” working with rats failed to establish that the administration of wheat germ
oil or vztamm E improves performance as measured by swim tlme to exhaustion. »

Speclﬁc role of vitamin K in metabolmm has not yet been elucidated completely. ,
However, there is evidence that it functions as a co-factor in the electron transfer system
operating between cytochromes band C8, reduces oxygen requirement of tissues and there-
by enabling experimental animals to survive hypoxia. It has also been' claimed that
animals fed on vitamin & - rations survived better exposure to a high oxygen tension (98
¢or cent oxygen at 5 atmospheric pressure) than' the unsupplemented group.
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Although most of the data available demonstrate favourable effect of vitamin B -
concentrates in increasing physical performance, the failurs of wh at germ oil to produce.
significant favourable results with athletic teams in competition or with rats in swimming '
tests created some doubt as to its usefulness. The present study was therefore und r-
taken to clarify further the role of vitamin E in increasing muscular efficiency in normal

_human subjects. - " :

METHODS AND MATERIALS

Fourteen strong and fourteen relatively weak subjects drawn from the Indian Armed
Forces whose physical measurements are given in Table 1, were selected for the trial on
the basis of physical efficiency tests (vital capacity and Harvard step test). All subjects
were clinically normal. Seven subjects of each group were used as test subjects and the
other seven served as control. The whole- trial was carried out in four series. In series
I, only the basal readings, consisting of determination of pylmonary ventilation, pulse
count, steadiness test and blood lactic acid of both the groups were reeorded: before the
administration of vitamin E. - For the administration of vitamin E,” Rovigon tablets -
(each tablet contains vitamin 4 30,000 i.u. and tocopherol acetate 70 mg) were given.
In series II, I1I and IV the same tests were repeated after administration of Rovigon
tablets (3 tablets a day). to the test subjects in such a way that each subject reported daily
for the test on 19th, 40th and.61st days along with the corresponding- control subjects.
Nude body we ghts of the subjects wers also recorded on ezch dsy of tho test. Alskough
Rovigon tablets contain vitamins 4 and E for all practical purposes so far as muscular
efficiency is concerned, it is taken for granted that the effects of vitamin E are only being
observed. This is because deficieney. of vitamin & is known to produce muscular dystro-
phy in animals, but deficiency of vitamin 4 is not known to produce any muscular dystro-
phy. » : ) ‘ ‘ :
Energy .metabolic studies

The expired air was colleeted for 10" minutes and readings for pulmonary ventilation
* were recorded while the soldier was standing-at rest on the treadmill. During these 10
minutes, pulse count and steadiness test were performed. At the.end of 10 ‘minutes the
subject was given the exercise of marching for 30 minutes at a speed of 3 mph on the tread-
mill set at 15%, gradient. Expired air was collected and pulmonary ventilation was re-
corded for 2 minutes, 7.e. from 14th to 16th minutes and from 28th to 30th minutes. During

TaBLE 1

MEAN VALUES O¥ PHYSICAL MEASUREMENTS

_ Strbng‘ group . Rélatively week group Range. ‘
Control * ,  Test : ‘Control  Test
. e \
Age (Years) . 23 v24 0 - 28 23 2026
. Height s 510 BT . 58 56 tos 114

Woeight (Kg) 637 636 ' 606 59.0 58:5t0 64-2
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marching period the total pulmonary ventilation was also recorded. After tne cessation
of the exercise, the expired air was collected from 0to 10 min. for finding out the oxygen

- debt. Volume of expira air was measured by Kofranyi-Michaelis apparatus and the sample.

was analysed in Haldane: gas analyser for oxygen and carbon dioxide. The volume of
oxygen consumed, respiratory quotient and the oxygen debt were also calculated.

Lactic acid determingtion

A sample of venous blood was collected prior to the exercise and after the cessation of”

" the ex:rciss between 1-1} min. for determining lactic acid by the method of Barker and
Summerson?, using Bausch and Lomb spectronic 20 photoelectric calorimeter. ‘

Pulse recovery » o -
. The recovery pulse was counted at intervals, from, 31 min, 2-2} min. and 4-41 min,
“"after cessation of treadmill exercise while the subject was standing .at rest on the
treadmill. :
Steadiness test

This psychological test which measures the steadiness of the hand, was performed by
the method of Stevens’® using the steadiness tester. This test was administered for 15
seconds. before the exercise when the subject stood at rest on..the treadmill, and then

immediately after the exercise between 5th and 20th seconds.

Environmental ddate

Mean values of bDry and, Wet bulb temperatures (in centigrade) in series I, IT, III and o
IV are as follows: D.B.-34-3, 34-5, 32:9 and 32-2 and W.B.—24-4, 24-5, 26:3 and .

262 respectively.
' 'RESULTS AND DISCUSSION

Results of pulmonary ventilation, oxygen consumption, respiratory quotient and oxy-
gen debt are given in Table 2 (a, b, c and'd). - Pulmonary ventilation during marching in
the control as well as test subjects of both strong and, the relatively weak groups practically
remained the same in series IT, III and IV. The same trend is also observed in the case

of oxygen consumption during marching. Increasein ventilation is proportional to the -
increase in oxygen consumption. Oxygen consumption for a given task is less in a.

person’ where muscular efficiency is more as compared to another subject ‘who consumes
more oxygen for the same task. As there is no fall in oxygen consumption in series IT, ITI
and IV, there is no improvement in the. muscular efficiency in performing work.

During exercises the respiratory quotient increases because of hyperventilation and

blowing off of carbon dioxide while contracting an oxygen debt. In the present series of
experiments the above findings are confirmed in all the series. :

_When aerobic resynthesis of energy stores cannot keep pace with the utilisation i
skeletal muscles, energy needs are met for short periods by anaerobic glyecolysis and oxygen.
debt is incurred. The oxyg-n debt mechanism makes possible even in greater muscular
exertion than would be possible in its absence. In our present series of experiments OxXygen

_Aebt was studied' by two methods : (@) by determining the oxygen consumption during re-
- eovery period and (b) by determining the lactic acid content of the venous blood by calori-
metric method. Lactic acid was determined in series I, ITI, and IV. Results are-shown in
Table 3. Normally, if the oxygen debt or lactic-acid of venous blood for given task is dec-
- MS75—6 : ~ :
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' -reased fter administration of visamin E or any other material, then it could be concluded

4 -that musecular efficiency is increased by the particular drug. In series II, ITT and IV there

ig.n0 decrease of oxygen debt or lactic acid of venous blood in the test subjects as compared
to controls. Hence. it seéms that there is no increase of muscular efficiency as a result of the
sfintake of vitamin E. o ‘

covery pulse from 0-} min, at the end of the exercise was obtained by the extrapolation of
the three half-minute counts of pulse during -1 min., 2-2} min. and 4-4} min. The percen-
tage difference between recovery and resting pulse are also givenin Table 4. In series IT.
there is practically no change in the pulse recovery of the test subjects belonging to strong
group. But'in serjes I and IV there is a trend towards a fall. It is interesting to pote
that the percentage difference between the recovery and resting pulge of test subjects
belonging to relatively weak group remain the same throughout the four series, whereas
the control subjects show slight variation in the values. Normally, recovery pulse repre-
sents the degree of stress of work on the body.. A low value of the pulee diring recovery
‘indicates a less strain and a high value indicates more strain. Similarly, during recovery
' period if the pulse returns to normal quickly, it may be congidered that the person is phy-
 sically more efficient. In the present trial since there is no appreciable difference in the
* ° recovery pulse of the control as well as the test subjects in both strong and relatively weak
groups, it may be concluded that the administraton of vitamin E-has not produced any
“improvement in muscular efficiency. »
Results of steadiness test from series I to IV are shown in Table 5. Examination of
* the individual scores shows a large degree of vafiation. Comiparison -of the mean values
of the control as well as test subjects (strong and relatively weak groups) of series I, I, IIT
and IV shows that after the administration of vitamin & for-19;40 and 60 days there is no

ﬂecrease in thean errors before and after the exercise, rather there is an intrease in meen,
error. ‘The same result applies to the comparison-of the mean efrors of 14 subjects of the -

control and test subjects. Also, the mean errors of difference before and- after exercise-in

series I, II, ITI and IV of the control and test subjects shows no decrease it values, rather

there is an increase in errors. It indicates that vitamin E is not effective in series I, 1L, I1T
and TV, so far as it relates to the increase of muscular efficiency in terms of the steadiness
test. - - : . ’ '
) TaBLE 4
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Mean values of resting pulse and recovery pulse from 0-} min. are given in Table 4. Re-

" .covery pulses:

P
45' =



TABLE 5
ErrECT OF VirAMiN E oN STEADINESS
(a) ‘Mean errors of the cont'ol and Test subjects of the stroug and relatively weak groups before amdq@er exercise

DEF Ser. J., VOL 19 JANUABY 1969

Series I Series 1T Series III . Seﬁes' w
S ‘ i ' - Before After Before . After Before After = Before- After
co o exercise exercise exercise -exercise exercise exercise exercise exercise- .
Strong Group (C'ontrOI) ' 32.57 56-28 25-14 51.58 2266 4540 28-00 52:85
- (Test) - 21-42 .56-00 . 22.85 ° 50-57 16-25 42-85 26-33 47e40 -
Rela.tlvely We&k Group (Control) 29-14 58-35 2866 68-83 28-14 57-77 24-66 5750
(Test) 21-42  48-85 33:57- - 59-66 0 26-42 50-00 21-33 44.16-
-Both Groups Combm(d(ContrOl) 30-85 57-57 - 26-90 57-70 2540 " 51-53 26-33 55-18
v (Test) 21-42 449-42 28-21  55°11 - 21-33 46-42 24-08 45-78

-~

i

- (b) Meun Errors of, dx&'erence between the ‘pre-and post-exarclse perlod of the control a.nd test subjects of
strong and rela,tlvely weak groups.

'Strong Group (Control) . © - s

(Test)
‘ Re]a.twely Wea.k Groups ( Control)
(Test
Both Groups Combined (Control}
(Test)

23.71

22.71
29-71
26-60

L 26.71

24.35

26-42

29-14
30-14 ' -

30-00
28-28
- 29-56

26-42
29.14

29.57
2357

27-99

26-35

2485

19420

32.83-

1760
. 28.84

18:40- -

The results of physmloglcal and psychological tests thus obta,med, _confirm the

results of the studies by Ershoff & Levin, and Consolazio et al, where performance.of +

mental animals receiving vitamin E has not been found to be significantly dlffel:ent

‘from that of the controls. Our findings are, however, contrary to some of the data reported -

‘originally by Cureton and his co-workers!~* and by Percival® where increases in endurance -

and performance in humans have been observed after administration _of vitamin E con- '

entrates particularly Wheat germ oil,

CONCLUSION -
In the ‘present series of trials it may be concluded that vitamin E has no eﬁ‘ect in . the

improvement of muscular efficiency.
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