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CHARPTER 7

STRUCTUR: OF THE PRCTOAALIS OF A LY ING IAMial (BAT) IOR
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From the work presented hitherto it las become
evident that the develcpment of the red, narrow, fat-lozded
variety of fibres in the breast muscle seems to be a clear

case of adaptional ditferentiation. The bhirds and
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and it vas thought desirzble o make similer studges on the

pectoral rmscle of the bat (Hipposidercs speorig) for

w.

comparision,.
Materinl and Methods

The animal was decapitated and pieces of the pectoralis

major rmscle were cut out for the different preparations, For
general observations, fresh frozen sections were cut and me sunted
in isotonic ucrose solution. For the measurement of the die~
meter of the fibre the preparations were made in the same way
except that the muscle piece was removed from the killed animal
only aftsr it showed no responce to external stimumlus. TFor the
study of the distribution of the fibres, the sections were

projechaed on the screen of a microphotographic cemera and

exposed cdirectly on the photographic printing paper. For the
measurenment of the dismeter of the fibres the sections were
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ctbserved under oil-immersion and the diameter measured uQ1 tfoy

e scaled ocular and o micrometer slide.
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Fresh frozen sections treated with Janus Green B in

sotonic solution to stain mitochondria were mounied Iin isotonic

Fte

sucrose solution and immedis beky photographed,
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To demQ§trate lipids in the fibres, frozen secticns
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n Sakerts calcium-formol for
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of the piece of muscle; Tixed
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weell and embedded in gelatin, were cutl and stained with

Rlack fe=zturated scluticn in 707% alcchol),

Paraffin sections of the mmuiscle pieces fixed in
Ressments fluid 2t 0YC¢ were stained with Best Carmine to stain

»

glycogen, The control sections wer incubeted in saliva, Pr
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A all\uhe sectlans were
Crgervations and Discussic

The pecitoralis mmjor muscle arises from the keel-
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lixe expansicn (of tae body) of the sternum and the fibres run

»

lzterally and forwerds ccnverging in a flat tendon, which is

. . .. oF )‘Mﬁ-mm-«s
inserted at te medial bzse of the deltoid ‘:ldg%, Anteriorlyy,
P

the muscle is ﬁhicl)out more posteriorly it becowmes thinner,

l s . -
and ‘thinnest towards the posterior border. The ftransverse

f the musecle show that there are two distinet types
AR

o
h

sections

£ fibres as in the pigeon breast muscle. The fibres in the
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interior of the muscle consisth predominently of the mnarrov

ones (the ratio of broad to narrcw Being 1:10) while in the

superficial part { fig. 1 )} there is a gradual increase of
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gith “the result that the broad ones are
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n the postericr part of the muscle the norrow fibres

sT + &3 o ¥ . 3 rosi
are not & numerous as in the anterior region.



Structure of the pectoralis major of the bat (H. speoris)

Fig.

Fig.
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Untreated t. s. of the superficial region of the
Tresh frozen muscle showing two types of fibres. x40

T.s of the muscle embedded in varaffin is stained
with Best Carmine and Hemslum. Two white broad fibres
on the outer border of the fasciculus and a por-
tion of a third similar fibre on the right uniformiy
stained, show’considerablyy larger amount of glyeogen
in them than the others. “x goo

L. s. of the fresh frozen +tissue sitained with
Janus Green B. A portion of the white broad Fibre
with few mitochondria is seen on the left, whereas
on the right is seen the red narrow fibre showing
nomerous deeply stained mitochondria and unstained
refractile fat globules. x i4o0d
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fasciculus is mintained only in the superficial reglon of the
muscle (f ig°7éiz>even though not so distinctly a2s in the pigeon.
¢
The broad ( te} fibres have a diameter of 59 p wnile the
oN
narrow (red ones 59 P {These values represent the mean dla-

mater of a Lerge nuwber of fibres.)

In the section stained with Janus Green 3, the
mitochondria. cre considerzbly more numerous and lurvcr in the

N . - .
ovw fibres than in the brgod ones (fig.7.3). In the narrow

ner

M

fibres numerous unstained fat globules of varlouu types are
also visible, It was also noticed thaty, in tae iresh irozen
. Y
g o el
sections the brozd fibres pr as ent more and larger ice crysy%e:

in them than the narrow ones. -

Tn preparations Stained with Sudan Black the
mitcchondria~appear lightly staimed whereas the fat globules
are deeply stained., In the 1 1te3fibres the fat globules zre
gritrerely sparse and(ﬁo t%e ccntxary)in the red ones {fig.7.4).
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The Tat globulés are disposed in longitudinal rows between

o . >
the oreas of Cohnheim but they do net BeweXsr seem o be

[

associated with either the irang Yverse bands of the fibres or

the mitockhondrda

Those sections stained for glycogen show that all
, =
broad f15¢e°hVﬂiﬂGum»exceat“ouy/possess a much higher concen-

tration of glycogen in them than the narrow ones {(fig7.%).
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The staining wvas uniform and no polarisation of glycogen due
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Structure of the pectoralis major of the bet (. speoris).

K
[ 2

g« 8.4 L. 5. stained with Sudan Black showing an unstained
white fibre in between two deeply stained red fat-
loaded ones, In the former only lightly stained ;
mitochondria situated at the dark bands are seen, ’
whereas in the latter the deeply stained fat globules
are seen prominently and distinetly from the lightly
steined mitochondria. *ihoo ;
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. 8. embedded in gelatin and stained with Sudan

lack. Parts of three white fibres are seen on the

op. the red ones show greater concentration of .
gudan.Black. The aress of Cohnheims in the red fibres
are lightly stained. In between:these areas, deeply
stained lipoid inclusions ahow up in the photograph

as dark dotes. The vwhite fibres are practically unssained,
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loadel, vhersas the rad :_ee‘:ga‘ n*‘”‘row‘ and fat-~lozded and that
the lztter have = much higher mitochendrial content than the

rmer, In this cet the struciture of the pectoralis maior

of'bat {Hipposideros speoris) resembles #hat of the pigeon,
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12)) and recently Gecrge and 33;0ti(1955a}

reported the presence of only &mgy the ved type of fibres in
the breast muscle of hat, The present study has shown the
presence of two distinct t\mes of fibres,as 1n the pigeon
breast i scle znd a2leo the possibility of the ccoumence of
such veriations in the architecture of the pectoralis mmuscle
as reported in the-cose—gf 'bl"’d.si ehlﬁtl 1g in different bats,

aloo in the bol alse,
Thet fot is Jthe chief fuel whenm the pectoralis is subjected

1. The vectorslis major muscle of the bat (Hippsosideros specris)

consists of two distinct types of fibres, & white,glycogen~

. e5 . .
loaded, broad veriety lossk:{ng few mltochondrz.a) and o red, fat-
loaded, norrow variety having = censiderably larger wmitochon-

A s s . o
2. ﬁo?;ﬂrmwv is dravm hetueen these fibre iypes and those
of the pigeon hreast ruscle,



