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1232 HUMAN PHYSIOLOGY

A COMPARATIVE STUDY OF PHYSIOLOGICAL PARAMETERS & PHYSICAL FITNESS GT‘\|
INDIAN NATIONAL HOCKEY TEAM, WINNERS OF JRD WORLD CUF 1975 &
MONTREAL OLYMPIC TEAM 1976 i
TABLE — Il
(i ____-__—‘-‘--
WORLD CUP WINNING TEAM MONTREAL OLYMPIC TEap,
PARAMETERS 1975 n= 16 1976 n= 14
MEAN RANGE MEAN RANGE
Waight (Kg) 649 55.1 80.0 b4.3 559 — 813
skinfold Thicknass (mm) 0.4 158 — 268 236 1655 — 435
: 40 — 50 52,1 43 — &g
Heart Rate (per minute) 48.2 U :
1 (] 108 — 130 108.2 T = 118
Blood Pressure— systolic (mmHg) 116 20 728 W et
S fmnicio) 8 g e S 35 4 22 u
Pulse Pressure(mmHg ) 40.5 .,l;? HE adb e T ]
Mean Pressure [mmHg) 8.8 g1 — 100 P G — 55
Oral Temparature ("C] 363 3? | — ?ne 4:: 360 — 348
Grip — Leh (Kg) 39.3 25 — 30 sta 40 SN
Right (Kg) 409 30 50 41:1 a B — &b
Hemoglobin Content (gm %] 14,3 133 - 15.0 14.9 13.0 — 140
DLEC — Mautrophil [ % ) 51.1 47 — 59 53I;| 45 — &8
Lymphocyte [ % ) 40.8 35 — :53 407 25 — 4R
Monocyte | % ) .6 2 f 28 7 = 4 7»
Eosinophil [ % ) 4.6 g = 3 3 3 0= B p
Lung Function — Tidal Vol [ml) 540.5 400 g B43.3 522 — 14%%
Minute Ventlation (L1/m?) &:3 40 13.8 104 = 182
Insp. Capacity (ml) 26500 2050 27998.0 090 — 3919
Exp. Res. Volume (ml) 15123 1000 16786 BBB  — 7404
Vital Capacity (ml} 4162.3 3175 5000 4676.0 3465 — 5250
F.EV. | sac, (ml) 33953 2650 — 4550 3788.2 2874 — 4913
MMV, (LiL/Min) 110.3 87.5 1500 1183 B5.0 — 1500 :
Chest Expansion (em) q.0 T il 99 il |
Hyman's Cardio-pulmonary Index [Adynamic) 1.247 0.959 1 498 1 499 1021 = 2160 | e
oC
team were studied betore and after their training and it is r.'\c-'r‘-rf_-:'lf:'r'-l_l'lal selectors and had Very H'f":'d lraininp, and as Tp_}l
obvious from the TABLE | that there was a significant per the TABLE Il even were physically in better condition §;;
lowering of stress and precompetition tension. The team than our World Cup winning team of 1975, Yet they 1
psyche was of high calibre. Subsequently this team while lacked that ‘Something extra’, the vital qualities of the =
trailing behind in crucial matches (semi-tinals and finals) "Total Fitness' was lacking and team psyche was poor, Hi
against formidable and physically apparently superior Yogic discipline when implemented seriously has unlimited
teams of Germany and Pakistan, remained calm and steady potentials for prometing Total Fitness of our sportsmen, b
Our team not only equalized but eventually won the Serious trials and moere scientific research are essentialfor :

sible only because of better
team psyche and superior mental combined with a
fairly good physical fitness, thus leading to a holisti
fitness of our team. On the other hand as seen in the
TABLE 1l of a comparative study of this World Cup
winning leam 1975 with the 1976 Montreal Olympic Hox key
team, the physical fitness parameters were supenar in the
case of our Montreal Olympic Hockey team

matches. This could be p

Yet this tearm of 1976 although had received superior
conditioning and were physically fitter, performed poorly,
It was quite evident from fheir performance at ?\-la_:ntr“.‘all
that they lacked the vital qualities of the "Total Fitness
which made the 1975 World Cup team come out yictorious
inspite of heavy opposition from formidable ru'_-l] teams.
Those of us who were witnessing our Olympic teant's
performance in 1976 at Mantreal could not believe our

eves as our team showed a totally defeated attitude long
before the game was over, Whereas performance of teams
which camie from other countries [the way lnejy kept
trying their best till the end) won the admiration of all the
spectators. We had a good team well selected by highly

introducing this great superior media originating from
India and it will be a pity if we donot take advantage of
such a great thing we already possess, to promote Tatal
Fitness' of our sportsmen by establishing 'Mind over Body'

The Sutlej river in |1|Jlliul'I used to How {I‘EEIY, C&II.']'}‘EII'I}:
away milliens of mega-volts of current uselessly till it was
harnessed by the Bhakra Dam and the controlled release
of water produced the much needed power generation
which made Punjab so prosperous. The unthinkable and
unfathomable dl_-]_‘lt'hl_-. of human Ldpab;hty may reach to
undreamt heights of perfection, provided we concentrate
on the holistic, promoting dedicated inner discipline and
self-control, to be used with devotion and determination
to bring out the best in an individual when reguired. Ta
promote and ensure this, the possible role of yogic discipline
among our youngmen is undeniable and mustbe seripusly
consid ed This unpublished comparative data of our
Natior 1 Hockey teams of 1975 & 1076 give sufficient
evider =for the great importance and pueis'!b"llit'}'ﬂf 1mF!IE'
mentit - Total Fitness by having Mind over, Body, while
we tra  our budding sportsmen,




}r.l[l' o5 r
ry nicel
ite Ll

a SUCCessiul
is undaen 1
fsman th
F\r.l'.'.-i.‘. sth
£ SUCCESS &

in big com

LS

AT i
n
i 1 n
' the ol AT The poe
: B lin
1 P L
tory -
L alwave o
] v thi na 1¥S o
i L I tasker :
11K Ll '-'»l'.- in ddl
1= ¢k wins
L UNE One wh
ik, 1“\""' I'|.||-
Lan
Bertorms
FUITOIMANCE
| N5port a pen i
v @5 Va general phve
essential |‘- it it is the ' al Phvysical
" L iF the body. mined 1 Fitness' of
ik Sy 'I""I'H'l"[”:‘.‘

nething Extra making the liferen
o LI TEIETHCE
1Rling outstanding ach

signiticant ch

OTAL FITNESS 1231

1! 11
I h \
lay, Y € NpOrT { rif ] petition
- ‘ I Ii 1 i 'I.-I.!I-:r'_ll\
P 0 i hai | A
Wi b i 19 T | il ifn
Petbion, Ratl }
I I ! i i i sbslisd
1#% | rela
[
i esult A
o I [N} 1 t fivg
Pertory g i
. 1l dua bieturk
portant ph o T T
i b b L
I p- apo I 1 L I 1cl
) it it
The following T i — i
lowing Data in TABLE | collected by us reveals

farous p hysic 'II_IFEII_.Il paramgters of

e Paychological problems, Durin , rd W nning Hockey teant in ]'-?'"’_1.‘ ITIng
I}l J. : tUhal tension, the non -..J I vs betore and akter tral it
QS SREICE: M o lost i [he ok I.Ih i ing intensive training before their
ons d teriorate nex! 1 Ny the ma; 3 Ne introduced Yogic |‘-l|["|]"|1. emphasizing
s attected resul perf ot ; Shavasana'. Yogic _.I‘-ﬁ||_|l.l.'- when
e compet the hard g Troloabh ; leads to a state of tranquil equipoise
ins is bound I ! By by bt - WOITY for success ogdailureis not
ressful condition are so l 1y neetng but doing one's best of the perfection of
5, IMprovi utini : =3 i el hie jeb is of prime importance to the performers. Actually
laxatio et bl ot this is the doctrine of 'Karmayoga
von team psyche and | i -II ; } ; ogaschittabritti Nirodha means a state ol absolute
T|'_"'.:l.; 211 1 ..- : sy : : frod of '.i':n- SETISES DYy the Yopic disc =1|] e brmging
5 . i and el balance and harmony leading to pertection of body, mind
pertorn { se] a ir ind spirit. Our 3 | World Cup thu sous Natonal Hockey
; 20 ! | F PHYSIOLOGICAL PARAMETERS & PHYSICAL FITNESS OF THE
L ! UM HOCKEY TEAM, WINNERS f_‘IF T'-|r 1RD WORLD CUP 1975
Table —
F[r ORE TRAINING (n &) | AFTER TRAIMING & wks [n 16)
"r-—l|;i RAMIGE F'—"E;: <‘> RAMGE
_T i 3.7 195 649 55.1 — 800
i A 223 ‘ 37.1 | 204 | 158 — 268
kinfold 1 , | b @ | 52 a3 — _ 58
Hearl Rd ; 3 o 37 108 136 ‘ | 16.9 08 — 130
Biood i - 76.3 | 64 =90
- s pidabadh i | R 405 30 52
Pulse Pres mhg | i G s 108 89.8 8] 100
Mean | e (mmhig it en—  aee " B84 h = B
Oral Temperatu : i | b S 39.3 aRn " = b ED
Grip L ~g/ - -}.-': 50 409 30 - 50
O Right (Kg i ‘ Tng— W50 14.8 14.0 15.4
Ha 3 [T lobin content \9 m / -'.:l] ’ g — 5 51.1 42 — a9
- : - meutrd W".‘FIil' y ) 'Iﬁ - 3.‘1 = 5E 4"\-)8 - = a3
D. L  ymphocyte | s it s 0 16 P T
"‘,-. snocyte - e ; 5 E 9 4.6 A = . 9
osinophil ( % ) -. g 350 — 510 540.5 400 — 910
Tidal ol l_JI"""l.:'lrr'I au 40 — 80 6.3 4.0 — B.2
Lung f.JF‘..uICrI - 11 on (Lt/mt \ 6.2 0 — 3650 2650.0 9050 — 3650
mMinute Ve ntilati || 2559.4 ?EI.E 1750 151223 1000 2000
Insp. Capacify (M " 1198.4 f;g __ 5000 |41623 | 3175 — 5000
Exp. Res. Volume AT 37578 | 31W T 0 |a4323 | 2550 — 4600
Jital Capadty (MY 3395.3 Emﬂ; 1500 | 1100 7.5 — 1500
egV. 1 sec (ml) 103.1 ?E' AT 9.0 7 — H
MV V. (Lit/min.) 1 DT ==
ﬂlﬂn{rm I—”"

) Chest Expon cm)
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L:-l:"’l"g“-'*-‘lCt!m]mp,_.m ! Jl‘nﬁicr.- <
“UE mea : ey 51N Measuring " : ] A rt
on ¢ h”{_‘v:urln\\; cardiac '-*lllp-u: A Ll.]JI'Lh physical fitmess helps evaluation of programimes of training whether trainia .('ﬁ,,':: pi
e tip\-'--m” output, heart rate ll' OXygen consumphon, is adequate, helps in programmes of ?E‘hdln'll'lrag“:;.,;m s o
1l . Are employed = 11.r|:r.'.g and after exercise convalescence and in many other physical conditian g #“oﬂ
; Ng a stationary bicycle }._"-Ullllm,-; on a tread-mill, : e T
IO @ 20" stocl | H}”- L [ _1;¢ 1-.';19_,_.%”:[&,,:'_‘:_'. stepping Competitive sports has lent-a signiticant colour 1o gy b
lire unusual skill, = vard Step test] which do not positive health. Besides the great satistaction of wini : g5
¥ ' i ¥ : e SR y =
"rt'|1l"|]||n,;-|_.'* against strong oppe ents, a true sportsman mioulde 1 .fﬂLd"'f
- : IS mieasured in ¢ : o laar o liwa s Fryving ¥ bt 1 #
o 5% the 1'|: d-;_uu_.,] in leris of masium dumation life ._.]|||||......:1|1.-.:.|-.1. alwaysir ’Il.f_.l.ll Improve :l‘c‘-'?ulngt‘_,rf ﬂﬂ 3
SR iy & maximum output of work., Physiological the motto — Citius [Faster], Altius (higher) and Fortig l_:ﬂl.ﬁ e
s measured by the magni FA R R, rstronger), He is a true sportsnian who T ! o
A ne e 1 agnitude of changes in heart e e g ] ] .u”’r,'pﬂ- !
r(--m-h- xercise and the rapidity with which the heart with real humility, accepts defeal grac nd '-"5|'|l':.-u1*ﬂqn st
’.[--: ';‘:rh:-. normal when the exercise {s aver e ||-:'-|:r|rrw.-|1'I and never ;.-.'-.'«.'n_-_::lu',ll t | his best l'n‘{-ln'f"-i'
arvard Fatigue [ : N imnrove Shariramadyan K haludha rma Sadhang L] o
ess For |u.d.t:‘.ljlﬁtfib"’_"t“"} has devised tests for physical 2 : S ,|t="1L
h('l'ﬂl:l.:n-ui '|hl, _1_'.‘_“1'*1\-"'-‘5‘ exercise which help detection One can achieve only when the mind
rie intake rl-{r L b?Ul] t-.{.H“‘[]':]"“]-' in individuals on reduced heart belic Extraordinary tests are not
, reduced Vit. B L-l-n-nl;\h-x in the diet, Thisalso I-'.:'}'-‘lll'nl POWEES alome but by a tremendous extra POWERAT o
F. I1|t'"'
PHYSIOLOGICAL DIFFERENCES BETWEEN WORLD'S CHAMPION RUNNERS AND s 15
HEALTHY NOM-ATHLETES, FROM DATA REPORTED BY THE ‘:re-_:.d“'
HARVARD FATIGUE LABORATORY? " jmP
; = S ot
OBSERVATION CHAMPIOMS MOMN-ATHLETES yon €
— - e r'['.'.flr
. _ : petfe
1. alkaline reserve Vol. % of COy 48.1 ‘ 48.0 r
Residual air | il
Total lung velume. e 0.288 | 0285
3. Vital capacty [liters) |
Body height (meters)............. 3.03 | 273 =
4. Maximum ventilation during |
maximum waork ! 113 59 f—
5. Tidal air |
_Vital capacity ... 0.458 ‘ 0.464
6. Respiratory rate during |
maximum work... e 48 44
| .
7 Tidal air in maximum WOk, .o 2.38 liters | 2.25 litars |
B. Oxygen intake per sq meter ot _ | ' |
body surface while walking..... 1.0 liters | 0.99 liters
9. Blood lactic acid while walking.... 13.4 mg. % 19.1 mg. %
10. Maximum Increase of metabolic
N g e P L R E e 21.4 times basal level 14.5 times basal level
11, Heart rate while walking......... 11 134
12. Heart rate while running ol
7m.p.h 171 190

n, S., Edwards, H.T. and Dill. D. B, : New Records in Human Power, Science 85 - 409, 1987.

¥ Robinsa
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Bl box. Exploration with the clec
o that meditation produe & tln_lrnumuptm,,,r |
i ! ces changes i praph
MI}I ab the brain, £es in the oleg) Haa)
,;mll Castant in an elictroe
: moe| :
i of seven Indian Yogis l,_qwirw‘:-!l.:lli.lllugr.lplm exaiming.
Saressed the alpha waves gave wa 1,'"”"'”“'“lt'llhminn
b fhe rate of 40-45 cycles per H‘t‘t;:;]‘n Fast-wave activity
W subsided with a return of the s and these waves in
:I i, slow alpha and theta
Trunscendental Meditation, s special medi
o s taught by Maharshi Mahesh -\In L””'“m” techni
Wl e which is unique in its degree o ?'J. hal |l'..|.1,|-. o a
iy ! . " of neurophysiological
W epration. The European University tounded by M i &1t
; hL‘Eh Yol in Switzerland is pr Y oy Maharshi
i ' ' propagating the tennets of
bk Yopa — 1.7 ™M to the benefit of tl : L
srtific backgr |. The var . ; he people with a
fikic Background. The vanous faculties of the University
|.|'I_:|11‘1‘1'“~‘Li voluminous research papers on various 1"!&3-'5'113.
“ l:.;'fl L]-MHTL.I:‘:h {1 “.'h I‘I.IT‘I place -.llJJ'iﬂr-; '[".‘-.'!. As this is the
] wﬂ'lﬂlm'l = : ‘I"}u'}t M,'I!_1,1L]1 hélf- been scientifically studied,
it wi :11 1|n. il 1€ i||1 ;'Il..‘:vh of things to i‘ﬂ.u‘_v same of their
Hidings. It should be rememberd that “Yoga' is a highly
wnuh.-n_.-d subject as such whatever changes, Physical,
. ysLlulum_t.ll or Psychological — take place, these are
| ; ained in the individual who practises it. Maturally, TM
Bould not be confused with classical Yoga,
Physiological changes such as reductions in oxygen
psumption, carbon dioxide elimination and arterial lactate
S oncentration; decrease in heart rate, respiration rate and
Wi8lase excess; rapid rise in basal skin resistance, rise of serum
Simino acid phcnyln]anine; fall of plasma cortisol an
Wirious other physiological changes occur during medita-
Biion. There is also abundance of cluctrouncuphn]ngraphk
Hilpha-wave acti vity and synchrony in central and frontal
| derivations with occasional rhythmic _Iruntal theta-wave
8itivity during the practice of meditation.
: Al sy
B Efiect on Plasma Aminoackds ¢ Jeuning, VWERL U,
Snih (1975) experimenting on Transcendenta) VI T
M) practitioners found Ih:l.l plasta B Er?"'\.:?]a‘ri'ﬂr;ml
ferease in long-term participants if Hig A E
ey ; . other aminoacids did
luring the TM technique, whereas
o1, Since plasma aminoacids are relevar: to
the increase in plasma P"E"}'hlamn: ilr: n::ur
nderstanding the basis of the chang
Wecurring during the technique:

[ ; ine in
The increase of PRy, of slep. 1

underlying physiology from _
e “U{W tﬁﬂtyphm?lalﬂnine and tyr@r re believed to
ifbrain catecholamines: the levelsof 11:2": o lalanine
d:irh :;e‘:a;esli:lnéﬂ—l:;z;e; isole;.lcinl' and vmlif;:; ;;fgc:;
theamount o rryptaaphanr.unwm:d_ fm:ﬂd:t I oy
b alteration of the protein =¥ o Ei::‘e?s e naffecte
be resleced since other amin O
L o - 5 n[hesl
e e s, 2 s - e
v : f pheny!d e
y to account for the ':m::tj  of p nyl hn::.fl n{::
abolism of the MAIOT T 4 oxylation it e

al persons depe o
urs principally | the liver .
‘ i Hmsﬂyﬁthgﬁsm mwr:l‘lolamlnEs
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PLASMA PHENYLALANINE CONC. (mM)
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BEFORE TM DURING TM AFTER TM
Fig, 3,1 Plasma Phenylalgmipe level i long-term participanis
Transcendental

i1 the TM program before, during, and after the
Moditation technique. N change in phenylalanine level was
g waxinallyarin rosfudied contrals
[ After Scientific Research onthe T ranscendental Medilatio
[rogram, Collecied Papers Yolume | Edited by David W
Orme-Johnson & John T, Farrow |

A decrease in utilization of phenylalanine by either
these clagses of tssues would be expected to account fe
the rise of phenylalanine blood-level. Under normal cond
Hons decreased hydroxylation of phenylalanine in liwi
can be effected by increased liver Oz tension. But arteri

PO; remains constant during TM and hepatic blood flo

declines.
[t las been hypothesised that altered neural achiv
during TM is reflected in a decline in phenylalani
utilization by sympathetic or other neural tissue, and i
this decline in utilization that explains increase plas
phenylalanine level
Eifect on Plasma Cortisol : Jeuning, Wilson, Vanderl
and Levine (1975) conducted the following experimen
find the decrease of plasma cortisol, an import
biochemical indication of stress, during TM and incr

of plasma prolactin after TM.

They studied the effects of TM on prolactin and cor

in 17 normal young adults, who were divided in

groups : 12 long-term regular meditators (3-5 yeal

experiencel, 3 controls with no experience in TM an
came controls restudied after having learned

it for 3 to 4 months, The experimen

having practised
divided into three parts, each 40 minutes in length;
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