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" the rate of respiration is essentiaiiy the“index'
of the metabolmc act1v1ty and its determination is there—
fore of prlme 1mportance in understandlng the various
chemlcal and phy31olog1oal changes that take place in
organlsms and the component parts of them. investlgatlons
on these llnes have been carrled out by numerous workers
with the result that an ocean of llterature has now
eccumulated. Yet our knowledge of the chemistry of the
oxidative procesaes in a 11v1ng system is*fﬁrrfrom
complete. in the words of nellbrunn (1952), " What the
chemistry of-v1ta1 oxidative processes has shown 1s that
the living. cell is the scene of'a.tremendously éompléx
series of reaétions‘capéble of producing energy. How
this energﬁAis*harnesged"is something for the.future to

determine."

Lhe vertebrate skeletal muscle has been an
‘obgect of much investigation smnce Fletcher and Hopkins
published their work on the lactlc acid productlon in .

muscle in 1907. &he skeletal muscles of some mammals,



) | 'le;
pigeon and the frog have been extens1vely studled and
more recently the plgeon breast muscle in partlcular
by” nrebs and SzentsGyorgyl. ihe presence of myoglobln,
and oxygen stcrage sysTtem 1n‘guscles such:as af the
cigeon breést haé'aleo.eﬁded;foiﬁhe im@ortahce,of'thls
material for such studies. SR

‘Lc-the previous cﬁaﬁtér the role of fat as the
- chief fuel in long and_scstaine&nﬁﬁscular activity in
the bird and -bat has~beec~pointed ouf¢ the presence of
a hlgh amount of fat in the pigeon and bat breast

) muscle which: also contalns ‘myoglobin unllke that of the
fowl, seems to 1nd10ate a close relatlonshlp between the
presence of fat ang myoglobln, and eustalped muscular
activity., it was therefore ﬁhought desirable 1o study
-the rate of oxygen consumptlon and carbondloklde output
of the breast muscle flbres of these. three anlmals in

the first :Lnstance°
' Materials and Methods:

) rthe- materlal chosen for experlment consisted of
the Eectoralls magjor. muscle of the plgeon (Columba 11v1a)
_ domestlc fowl (Gallus domestlcus) and a bat (Rousettus

1ech1nault1). tvhe animal was pithed and-g falrly large



he

piece of the pectoralls magor muscle was cut out and

1mmed1ately put into cold sallne aolutlon (9 gn. of
Sodlum chlorlde- 0.24 gm. of Ca101um chloride; 0.42
gm, of Potassium chloride and 1 0 gm. of Sodium b1-
carbonate in 1 llter of glass redlstllled water),‘

- small piece of the muscle was then‘cut out and trans-
, feﬁéd into a petridish kept on ice and by means df“a
pair of plﬂ»pOlnt probes, the muscle fibres were care-
fully teased out in about. half an hour taking special
care not %o 1n3ure~the fibres as far as possible. qhe ,
teased out materi&i was homentarily drained on a
filter paper and wa; welghed on a-torsion balance.

About 100 mg. of -The wet tissue was transfered into the

Warburg reactlonuilasks.,

the standard Warburg technique as given in Hawk
(1949) and umbrelt (1951) was used to measure the
oxygen consumptlon and the carbondloxlde output at 380C.
_ The muscle tissue was suspended-ln 2 ml.iof the above
mentloned solutlon buffered with phosphate at pH 7.4 .
Other solutlons contalnlng 1and1tmon either Magne31um
sulphate or Magnes;um chloride were also tried but d4id
not prove useful as thé giygén,uptake'waS‘found to be
inhibited. Each~flask§con$ainingAthe tissue'wés,then

£illeéd .with oxygen gas by ﬁassing‘a slow stream of the -



gas. 0.3 ml of 10 % Potassium hydroxide was kept in the
centre well of"fhe réadtion flésk for the absorption of
the carbondioxide produced.’ Inifhe determihétion.of the
carbondioxide ou?put no alkali wes placed in the centre

well.

After the temperature equilibration of the bath
 the cohtenfs of the reaétion flask were allowed to mix
freely and reequlllbrate by stautlng the shaking mecha-
nism and then readlngs were taken for 1 hour at an inter-
- oval Qf—évery f;fteen minutes. Lhe pH. was checked at the
‘end of each run but the chanées in pH were negligible.
'After obtaining the rave of oxygen uptske and carbondln

;ox1de output the resplratory quotlents were calculated

‘Reéults:
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Oxygen uptake‘and carbondioxide output of the breast

muscle fibreé of fowl, pigeon and bat.

€O, Owtput
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Bat I 3,38 = 4,35 1 T.42= 10.40 -} 1.83 - 2.60
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VideAfig.i13
- Discussion:
Tge vélues obtaineGAfdr‘the oxygeﬁ consumptioﬁ
of the plgeon bveast muscle flbres are higher than that
of the bat flbres whlle that for the fowl breast muscle
" fibres aye the lowest, With regard to thg'carbondqu1de
“output the bat fibresAshoﬁ theiﬁmghest valués while the
fowl fibres a2e the lowest. rhe Hespiratory Quotient of
‘the fowl and plgeon flbres are more or less one while
that of the bat is as hlgh as 2.6 . Such a high figure
-1s 1ndlcat1ve of the tremendous amount of anaerobic

resplratlon 4in the bat breast muscle. Heilbrunn (1952)
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-reports that in men during strenuous athletic effort '

. the K.Q. may rise to a value of two.

Szent-Gyorgyi working on minced pigeon-breast
musclé found {hat it respires at a very rapid rate pro-
duqing little or no lactic acid and that fhe respiratory
qﬁetient is one, thereby dénbtipg that the fuel oxidized
was carbohydrate (Baldwin, 1953). rhe figures obtained
by me'for fhé oxygen consumption‘and the carbondiqxide
output/for tﬁe pigeon breast muscle are rather low
comparéd}to thogg of Barron and Téhmisian (1948) because

“in my wofk'teaéed out fibres were used instezad of the
minced muscleAahd about half an hour is taken for the
ﬁ?gééés 6% teasing out. Szent-Gyorgyi had also shown
that. the minced pigeon breast musble respires at a very
high rate in the‘beginﬁigg but falls off with time.
this explains for, the iow figures obtained in my work.

A C . .

nlgher values for oxygen uptake and carbondi~
'oxlae output obtaxned for the plgeon and the bat breast
- muscle fibres over4those of the fowl, clearly indicates
that the former two areimetabolically (bhysiologically)

‘ more evolved than that of the latter. -Of the two agamn
~ the bat- breast muscle Wthh s also dlfferent histolo=-

gically, from that of The plgeon‘as already pointed out)
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" has a'higher physiological and evolﬁtidnafy status than
the latter; i haye not-come sacross any such metabolic
work on ‘the bat-Brééét miscle and from the present. study
it has become evident fhaﬁ the béf'breast muéclé should

be a good material for such of those stud1és‘as~have

been done- on ‘the pigeon breast muscle.
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